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ABSTRACT 

This document points out that creationists claim that 
humans and dinosaurs li<red together in Texas just before Noah's flood 
by citirq alleged human footprints found side-by-side with those of 
dinosaurs in the Cretaceous limestone of the Paluxy River near Glen 
Rose, Texas. An investigation was conducted to determine if this 
claim were true. Findings of this investigation are reported and 
discussed in the papers included in this publication. They are: 
"Tracking Those Incredible Creationists" (R. J. Hastings), an 
investigative chronology of the Glen Rose creationists excavations 
from 1982 to the present; "Foot Notes of an Anatomist" (L. R. 
Godfrey), which examines the human and dinosaur footprints at the 
site; "Nantracks? The Fossils Say No2" (J. R. Cole, L. R. Godfrey, 
and S. D. Schafersman) ; "If i Had a Hammer" and "It Ain't Necessarily 
So: Giants and Biblical Literalism" (j. R. Cole). It is pointed out 
that the "man tracks" (the term given by creationists to the elongated 
channels or depressions found in rock) could have been formed by 
numerous mechanisms other than human involvement. Three pagas of 
references conclude the document. (JN) 
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Did humans and dinotaun live together in Texas juit hefoie Noah's Flood? 
Creationists say they did, supporting this claim by citing alleged human foot- 
prints that have been found side-by-side with thoae of dinotauts in the Creta- 
ceous hmestone of the Paluxy River near Glen Rose. Texas. But what would a 
scientific team of noncreationists conclude? Creaikm/Evobakm wanted to find 
out, and so it supported the efforts of Dr. Laurie R. GodttfVey to gather together 
such a team, conduct first-hand investigations, and report the findings. The 
result is this special issue of Creooon/Evoiution edited by John R. Cole and 
Laurie R. Godifrey and authored by the following individuals. 



JOHN R. OOLE ?smed his Ph.D. m anthropology from Columbia University, 
specialaing in archaeology and cultural anthropology. He is executive director of the 
Committee for ths Scientific Investigation uf Claims of the Paranormal and formerly 
(aught at the Univenity of Northern Iowa and the Universitv of Massachusetts at 
Amhcnt. 

LAURIE R. GODFREY earned htr Harvard Ph.D. in anthropology, specializing 
in paleontology and anatomy. She i. jMociatc professor of anthropoloify at the Uni- 
versity of Massachusetts. Amherst, and M. I. Bunting Science Fellow at RadclifVe- 
H^irvard. 

RONNIE J. HASTINGS earned his Ph.D. m physics from Texas A & M. He is 
chair of the Science Department. Waxahachic. Texas High School, and is a member 
c5 t he T exas Council for Science Education. 

STEVEN D. SCHAFERSM AN earned hu Ph,D. i'. geology ftom Rice University, 
ipecislizing in ir.vcrtcbratc paleontology. He is president of the Texas Council for 
Science Education and v, a consulting research geologist in Houston. 

All have wntten extensively on various topics of the creation/evolution contn> 
versy. 
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Introduction 



J.R. Cole, L.R. Godfrey, R.J. Hastings, 
and S.D. Schafersman 



When creationist Gif ford L. Burdick published in 1950 1 short trtid'' d 
''When GIANTS Roamed the Earth: Their Fossil Footprints Still V. in 
the Seventh Day Adventist periodical Signs of the Times, he opened « can of 
worms still not contained. He brought public attention to an issue that had 
been fairiy local up to that time— the claim that human and dhiottur tracks 
are found together in the same strata and that the human tracks were made 
by biblical giants. 

A. W. McCann (1922), Byron Nelson (1931) and George McCready Price 
(1935) had previously revived nineteenth century Seventh Day Adventist 
"Flood Geology,'* which claimed vaguely that humans and prehistoric animals 
had lived together before Noah's flood had reshaped the earth about 4800 
years ago. However, they lacked the direct evidence that Burdick thau^t he 
had found. 

Burdick was originally inspired by a 1939 Natural History magazine 
article by Roland T. Birf* mentioning the discovery of fake giant human foot- 
prints from Glen Rose, Texas-prints that had been carved in the Cretaceous 
rock. Burdick began his seardi for these prints in 1945 and mani^ to locate 
them in a small museum in Arizona. Refusing to brieve that they were carved, 
he enthusiastically discussed them with his creationist cdleagues. In 1961. 
photogranhs taken by Burdick of the tracks i^peared in The Geneiis Flood 
by Whitcomb and Morris. This book, hailed by the creationisti themselves as 
the watenhed of the modem "scientific'* creation movement, hdped spnad 
the Paluxy mantrack claims. 

Following the i^pearance of The Genesis Flood, individual aeaUonlsta 
and creationist teams began visiting the Glen Rose area looking for new 
"mantracks" (as they came to be called). NotaUe among these was .Stanley 
Taylor who, after a 1968 search, returned in 1970 with a full ciew and pro- 
duced the film Footprints in Stone. This film gave the mantrack claims an 
even larger audience and further interest was aroused. As a resulv, Ae Insti- 
tute for Creation Researcn began their own exploratloiu in 1975-the same 
year that Erich Von Daniken, author of CharioU of the Oodif, sent a camera- 
man f^om Eun^e to film the tracks in order to support his own "andent 
astronaut" claims. 

The latest in this series of investigaton is the Reverend Call Baugh. He 
began digging sporadically at the McFall site, upriver firom Dinoaaur Valley 
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State Park, in 1982. In a 1983 Bible-Science Association audio tape, Baugb 
announced his discovery ol 44 "human" footprints at the McFall site, some 
in left-right-left sequences and some stepped on by ''Tyranno$auni$ rex.** 
Most had eroded or dried out, becoming invisible within an hour o; so of 
discovery, thereby making examination by others impossible. (See Table.) 

TABLE 1 

CARL BAUGH'S "MANPRINTS" AT THE McFALL SITE, 1983 



Number of tracks 



Average length of tracks 



Baugh's comments 

an individual 8V^ feet tall 

called ''Beveriy" because 
probably a woman 

named "Sir George" after 
former governor of Fiji 



28 
7 



16" 

93/4" 



12' 



5 22" 13' taU, 600 pounds, 

flat-footed 

From such discoveries as these, Baugh concluded that the mantracks wave 
made by people "wading in water, probably searching for dams'' between 
high tides in the "Cambrian" Paluxy area. Then, at high tides, these people 
returned to temporary safety on the Uano Uplift (Baugh, 1983b), which, 
incidentally, comprises a distance of about 100 miles each way! 

Baugh also carelessly attributed all three toed (theropod or omlthopod) 
dinosaur prints in the region to Tyrannosaurui and sauropod prints to Bron- 
tosaurus, indicating perhi^w that he wu misled by the fiberglass modds of 
Tymnnosaurus and Bronto$auru$ on display in Dinosaur Valley State Piric 
These models were placed there by Arco Oil Company as reprtsentatiyes of 
two of the suborders of saurischian ("lizard-hipped") dinoaaun which actually 
made prints in the Paluxy region (Theropoda and Sauropoda, respecttrely)* 
The models do not represent the actual dinosaurs known locally via skeletona 
or tracks and there is no model of an omlthopod. Glen Rose Crttaoeoua 
deposits predate the Late Cretaceous appearance of Tymrmoiaurui by mil- 
lions of years and postdate the Late Jumuic appearance of Bronto9aim$ b/ 
a much longer period of time. 

Elsewhere (Bartz, 1982b), Baugh spoke glibly of coexistinf saber-toothed 
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tiger tracks at the McFall site, bear tracks at the park, and mammoth tracks 
and fossils in the general area. He called these "Paluxy Enigmas" that pose 
problems for sclentisU who wish to reject the notion that humans uid dino- 
Mun coexisted at the time of Noah's Flood. But, in fkct, these sUtements 
made his argumenU sound even weaker than those of other cieatioclsU, since 
Baugh was describing a Fred FlinUtone bestiary of famous fossils that are 
not associated with the Paluxy River area, were not contemporary with each 
other, and, more importantly, have not been in any way accurately identified 
by him. His claims would have at least sounded better if his fossil name-drop- 
ping had been anything close to accurate. In any case, Baugh declared that his 
findings made a shambles of the evolutionary sequences built up by suppos- 
edly closed-minded scientisU who "refuse to look at the evidence" (Baugh 
1983b). 

In 1982 and 1983 we accepted the challenge to look at the evidence first- 
hand. We began as people iully supportive of evolution and we emerged in 
similar condition. Nonetheless, we sought out as much creationist evidence 
as we could find, with the intention of rigorously analyzing the data and 
claims. Others before us had examined some of these claims (Bird, 1939; 
Neufeld, 1975; Zuidema, 1979 and 1981; Weber, 1981; Godfrey, 1981; 
Slaughter, in Kirsch, 1982; Ungston, 1983), but we wanted to cross-check 
previous analyses and to draw these and our own on-site research into a 
report accessible to educators, students, theologians, and others confronted 
by scientific creationist claims. 

We examined as many mantracks as we could, not just those recently 
publicized by Baugh (1983a» b) and his associates. We measured and photo- 
graphed alleged mantracks at Dinosaur Valley SUte Park, a cement-covered 
"mantrack" in Glen Rose, dinosaur tracks and mantracks at the Thayer Site 
near New Braunfels, as well as tracks at the McFaU site where Baugh has been 
excavating. We analyzed creationists' published measuremenU, photographs, 
and arguments. We sampled a good cross-section of current and past mantrack 
claims, interviewed local creationists and mantrack skeptics, and consulted 
with paleontologists familiar with these sites. Two of us. Dr. Hastings and Dr. 
Schafersman, visited the sites many more times and interviewed cre«ttionist 
excavators, including Baugh. 

Later, after we had completed much of our study, creationist Russ<»ll 
Amdt heard a presentation of our findings and said, in effect, "OK, maybe 
none of the tracks you $aw were mantracks after aU, but they will be found 
there; you haven't seen Dr. Baugh 's most recent discoveries, have you?" 

This is a common argument. Every pseudosclentific claim we know oi 
falls back on this kind of argument (and the related question, "Were you 
there when it was discovered?"). Only logic and common sense can answer 
'"^'^^''j«<^t^ons, because believers can always stay at least one ''marutep" 
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ahead of skeptics. So, rather than attempt the impossible task of replying to 
every mantrack claim, we have tried to discuss the biological/anatomical, geo- 
logical, cultural, and illogical nature of the claims in general and how they can 
be evaluated according to the rules, instead of particularistic, anecdotal opin- 
ions. 
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Tracking Those 
Incredible Creationists 

R J. Hastings 

As a Texan living close to Gle.i Pose, I have had the opportunity to obaem 
ongoing creationist fieldwork practically in my own back yard. I have visited 
the sites of ''mantrack" claims in this area more than forty times in a littte 
over two years (with my high schod students, with piofestional colleagues, 
with my fkmUy, and alone). From the t^me in 1982 when the Reveitnd Call 
Baugh began looking for fresh mantracks on the McFaU property using jack- 
hammers, backhoes, and crow bars, ^ have been able to obaenre his woric In 
progress, speak with him and his feUow excavators, and Interview people visit* 
ing the site. I have often been on the scene during excavation, ct soon aftt^ 
wards, to see newly exposed footprinU (u were Cole, Godfiwy, Scfaafenman, 
and others in August 1982 and June 1083, and Schafersman at other times). 
But, though I have been shown the "best" of the mantracks by Baugh and his 
colleagues, I have yet to see anything that is convincing. 

Often I have raised questions about these mantracks, but ansvrers to my 
questions have shifted like sand dunes, with separate cieationist observers not 
corroborating each other very well, and even the same informants, including 
Baugh, changing their responses from month to month. Baugh wu initially 
a gracious host, but as my skepticism became i^parent he became less and 
less willing to share information, and more and more defensive. Nonethdess, 
his Initial hospitality provided me with a good overview of the details of hie 
claims. My observations benefited from acceu to his opinions and assertiona 
until our relationship gradually cooled. 

What follows is a brief combination of ethnography and analysis based 
upon my acquaintance with Glen Rose creationist excavations from 1982 to 
the present. 



An Investigative Chronology 

June 16, 1982. Three students (Buii Barr, Steve Weldon, and Ron WatUns) 
and I visited the Mcf all site to observe and videotape Carl Baud's excava> 
tions, as did television crews Arom Ft. Worth and Dallas who had been invited 
to witness the discovery of ''twenty-four Tyranno9auru$ prints'' and a vaii- 
^•He number of "new manprints." We alto visited the hurk ledge in Dino- 
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sftur Valley State Park to observe and videotape the alleged n antracka there. 

At the McFall site, Qifford Wilson, an Australian archaeologist now with 
the Institute for Creation Research, was on hand to help identify "genuine" 
human tracks. A group of volunteers there provided the muscle power necei- 
sary for the excavation. 

During this 1982 excavation, Baugh claimed to have discovered not only 
Cretaceous human footprints, but also a human handprint with clear thumb 
impression, a footprint made by a human slipping in the mud, saber-toothed 
tiger tracks, and unfossilized wood embedded in the same limestone that 
contained the dinosaur tracks. 

Ignoring the priority rules of geological and taxonomic nomenclature, 
Baugh named the exposed layer of limestone the "Wilsonian Strata** in honor 
of Clifford Wilson, and he said he named the "man" who left the "mantracka** 
*'Humanus Bauanthropus" in honor of a Fijiian hero, Caka(m')bau. A bronza 
plaque naming Humanus Bamnthropus was placed at the site; it also included 
the date, the sponsors (International Baptist College and Grace Baptist Temple 
of Duncanville, TX), and a Biblical reference (Job 40: 15). 

The quality of this excavation was compromised by its sin^e-mlndtd 
interest in discovering human traces. But, despite the inexperience of tbe 
volunteer crew, this crew sometimes took more care to avoid sloppy tech- 
nique than did Baugh himself. I overheard one volunteer express concern that 
he may have altered the shm>e of the track he had been clearing of clay Willi 
a hand pick; Baugh replied "If it is a dinosaur print, don't worry about it** 

Conclusions hastily drawn and publicly announced were sometimes juat 
as hastily altered. The piece of "wood," for example, later became simply 
"fibrous material" after it was sectioned. (Actually it was a natural iron oxide 
deposit.) 

After the reporters left, the McFall excavation assumed many of tiie 
characteristics of an old time riverside camp meeting. Mere presence on tbe 
site was described as a "blessing.** When my students tried to discuss the find- 
ings with volunteers, the conversation of the volunteers quickly devolved into 
a discussion of personal religious beliefs. In this evangelical witnessing we 
heard far more about the merits of Christian fundamentalism sod the evils of 
disbelief than we did about the human footprints as evidence against tviriu- 
Uon. The volunteers were intent upon saving our souls. 

The expected telerlsion coverage of the day*s work turned out to be 
minimal, but Baugh 's sensational discoveries were later featured in iheBibk- 
Science Newiletter (Bartz, 1982a,b). 

August 1981 Laurie Godfrey, J<An Cole, Steven Schaferamaa, and I 
met to study the alleged human footprints at various sites. We visited Dlno- 
^ -aur VaUey State Park with Lee Mansfield, paleontology giaduato student and 
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fonner Park guide. At the McFall site, we observed trackways that had been 
exposed by Baugh's team only days before and interviewed memben of 
Baugh's team who happenea to be at the site and who explained the latest 
discoveries. We measured and photographed features and videotaped our 
work. 

I could see that the creationists had expanded their efforts at the McFall 
site since June. But I noticed th«; some of the shallow dinosaur prints ex- 
posed in June were now destroyed, not so much by weathering as by digging 
and by debris from nearby "human" prints being dumped on them. Features 
being carefully protected in June were obviously abandoned by August. The 
creationists' excavations had exposed some genuine dinottur prints whose 
quality and paleontological value exceeded most of the accessible dinosaur 
prints in the state park, yet the creationisU cleariy were not impreised with 
them. Only dinosaur prinU adjacent to "human" print, were sealed with plaa> 
tic in an attempt to preserve them ftrom e/osion. But, even in these cases, 
preservation was haphazard and amateurish. Little attention seemed to be 
paid to the problem of river pollution or obstruction as excavation debris 
were shoved over the ed^e of the bank and into the river. 

August 23. 1 982. I could not be present when Laurie Godfrey, John Cole, 
and Steven Schafersman visited the Thayer site in Canyon Lake, Texas near 
New Braunfels. They measured and photographed dinosaur trackways, alleged 
mantracks, and "wheel tracks." 

October 20, 1982 Attorney Fred Weldon and I met Cari Baugh on the 
McFall site and videotaped his claims concerning a variety of issues. During 
this taping, Baugh contradicted his own earlier reports of the locations of key 
discoveries-the "handprint," for example, had moved a half meter or more. 
When I pointed out this discrepancy, Baugh merely insisted that his latest 
placement was right. He did not produce horizontal plan maps which would 
have resolved such questions; I had not observed them being made at the site 
nor had I seen vertical profiles being drawn. 

When confronted with the fact that the marks he called human lacked 
characteristics of human footprints, Baugh strongly disagreed. He could Iden- 
tify toes on particular tracks where we could not; he pointed out pock-marks 
at the "forward" end of tracks. However, almost identical uneven depres^ns 
could typically be seen all around each track and within eadi, and, in hct, 
randoi Jy all over the bedrock exposure. When questioned further, he blamed 
erosion for obliterating the original "perfect" human pioportions and fea- 
tures, saying, "You should have been here at the moment of exposure." Ana* 
tomical details were said to fade within hours. But when he showed me a 
Dhotomph of his "best" human footprint, ftreshly expoeed and in pristine 
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condition, it turned out to be a photogimph not of t human footprint but of 
Thakuiinoides trace fotsllr-casts of burrows made by a shrimp-like animal in 
Cretaceous times. Parallel burrow cast ridges had dearly been mistaken for 
toes. But, convinced he was right, Baugh cited other mantracks that were 
"even better/* but were "unfortunately*' lost to erosion. (Why were there 
no clear photographs, plan-mi^, and videotapes?) I could see that, no matter 
how easy it was for me to explain the true nature of each successive ''best** 
manprint, tales of 'Wn better** evidence would never cease. 

Baugh had a cigar box which he said contained the best evidence yet 
discovered against the geologic time table-a hammer that had been found by 
other investigators in 1934 near London, Texas. It was an iron miner's ham* 
mer with a wooden handle, and it had been embedded in Ordovician (roughly 
bOO million year-old) rock. Baugh believes it to be of the same age u the 
Ordovician beds, thus proving that *'Ordovician** is Iron Age, and that Or- 
dovician and post-Ordovician creatures were contemporaries of humaiis. 
(Actually the hammer is not Iron Age but nineteenth century; it was clearly 
a lost or discarded miner's mallet that had fallen into a crack in Ordovician 
rock and was subsequently sealed in a concretion formed (torn minerals leach- 
ing out of the bedrock. I have repeatedly suggested to Baugh that he radio- 
carbon date the hammer handle, and he has seemed witling but hu not done 
so.) 

October 22, 1982. Steven Schafersman and I just missed meeting Baugh on 
the site. We met and interviewed creationist Don Garrett and uncovered glar- 
ing discrepancies in the claims of major participants in the creationist excava- 
tions. For example, Baugh had, on October 20, pointed out some ''human" 
prints that he said were exceedingly clear when fint exposed by Don Garrett 
and himself. But now, Garrett admitted seeing them oidy weeks after they 
had been exposed, and could not, therefore, corroborate Baud's story that 
they were far "better" when first discovered. 

May 7, 1983. Steven Schafersman, Frederick Edwords, other interested par- 
ties, and I visited various sites in the Glen Rose area. At the McFall lite, we 
discovered freshly exposed tracks that had probably been worked on only 
a day or two before. We could see that the creationists had attempted to 
make casts of some tracks. The features of these tracks (actually distcffted 
three toed dinosaur footprints) were obscured by the sloppy casting proced- 
ures used. River mud wu sealed into the bottom of the printo by liquid plas- 
tic before the plaster of Paris was poured into the tracks. Trash from this 
woric was left lying about. Edwords extensively photographed this new exca- 
vation while I made a videotape record. 

in the day we learned of Baugh's plans to build a multi-million 
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dollar creationist museum in the Glen Rose area. The information was on a 
flyer which said, in part, that the museum displays would include excavated 
human and dinosaur footprints from the area, a man-nude iron hammer 
wnich was found in 500 million-year-old rock, a mastodon foatil, a replica 
of Noah's ark, a flume thit would simulate the forces of Noah's Flood, as 
well as a stone wall "the exact size of Noah's ark." The flyer solicited flinds 
to build the museum, promising a bronze plaque to those who contributed 
more than $100. Various donor categories were outlined, up to $10,000. 

May 8, J 983. Steven Schafersman, Frederick Edwords, other bterested par- 
ties, and I visited the Thayer site. In addition to the many dinosaur trackways 
on the property, Helen Thayer pointed out the recent discovery of "dinoeaar 
bones, probably from an Ankylosaurus" and examples of "petrified dinosaur 
hide." But various individuals in our group were able to identify this material 
as cave deposits md other rocks. Helen Thayer was perturbed at these revela- 
tions, but still pointed out two new "probable human footprints," one that 
she said had recently been confirmed as human by an i:nnamed foot doctor* 
(Both were merely erosional features.) We videotaped and otographed these 
new discoveries as well as eariier discoveries of oUier "human" footprints and 
"wheel tracks." 

June3'6. 1983. Laurie Godfrey, John Cole, Steven Schafersman, Pia Nico- 
lini, and I met to begin production on the video documentary. The Case of 
the Texas Footprints (Cole, 1384). This would be based upon the previous 
year's fieldwork as well as upon new field observations by the same team of 
scientists, and would replace the amateur video documentary Footprints in 
the Mind (Hastings, 1982) that I had previously prepared. 

By this time, the creationists had become aware of growing scientiflc 
scrutiny of their work. Analyses of creationist fieldwork claims had reached 
the public through the writings of Turner (1982), Edwords, Milne and Schaf- 
ersman, Schafersman, and Stansfield (all 1983), as weU as through my 1982 
video documentary, and creation-evolution debates held in May 1983 In Dal- 
las, Texas (Schafersman and Edwords vs. ' ^^isler an(* Anderson) and Obeilln, 
Ohio (Edwords vs. Gish). This sort of inturmatlon had caused some local 
reporters, such as Mary Barrineau of Westward magazine, to show more skep- 
ticism. Barrineau's article, featuring interviews with Cole, Schafenman, and 
me, as well as Baugh, would appear on July 24. Baugh was not accustomed 
to critical Importing, and he became increasingly defensive when I visited htm 
through June. 

June 16, 18, 25, 29, and July 1, 1983. I made multiple visiU to the McFall 
''^metimes accompanied by Steven Schafersman. 
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On June 18, 1 met with creationists Gerhard Nickel and John DeVilWii. 
advisors to Bau^. Nickel, a high school geology teacher from Newton, Kan- 
sas, had cautioned Baugh against declaring featureless and/or eroded depm* 
sions human in origin. DeVUoiss, an oU company research geophysidit, waa 
there to do volume measurements of the dinosaur and "human" prinU, but 
he seemed dubious abort calling what he observed human. However, both 
Nickel and De Vilbiss appeared confident that better Hnds wouW be made in 
the future. 

On June 25, Schafersman and I interviewed creationist Russell Bixler -^f 
WPCB-TV, Channel 40, a Pittsburgh Christian television sUtlon, In anticipa- 
tion of the discovery of noUble manprlnU, he had arrived to aid exca^^na 
and to set up television coverage. 

Late in June, creationist Qifford Burdick arrived on the scene. BuidiA 
WM a human footprint advocate as far back as the 1940s, and a storehouaa of 
recollections concerning "human footprint" sites along the Piluxy. His parti- 
cipation provided a link between contemporary arguments and those of three 
and fou* decades ago. On June 29, 1 met with Baugh and Buidick. On July 1, 
Schafersman and I met with Blxler, Burdick, and Baugh. 

By then, Baugh was openly hostOe to us. When Schafersman Intenltwed 
him, Baugh only allowed Schafersman to see and photograph his fkmoua 
hanuner In a concretion. He ^fu^ to show either of us any manprinto, and 
he refused to show us the moment of-exposure photographs he sc?d were only 
a few meters away In his car. 

During our mef tings. Nickel, Blxler, and Baugh responded to the pub- 
lished criticisms of their mantrack Interpretations with unfounded accusa- 
tions, impugning their critics* motivrs and abilities. They seemed ei^ptdally 
Irked by William D. Stansfleld's letter to ScknUfic American (1988) thai 
reported conclusions previously published in Creation/EvoMion (Ood&fy» 
1981) as wdl as additional Information bated on peiaonal communlcatoii 
with Laurie Godfrey. Blxler and Baugh were outraged by Frederick Edwords* 
column in the Btach-April 1988 Issue of The Humankt and both were also 
angered by my video documentary FootprinU in the Mind, When preased. 
however. It turned out that neither of them had seen Footpr-a in the Mind. 
but were merely echoing the sentiments of Hilton Hinderielter of the physlea 
faculty at PennsylvanU State University (cf. Hlnderilter, 1984a,b). 

The excavation work that Involved aU these people only uncovefed out 
"human" sliding print, which wu no more convincing ttian previous pilnti- 
I.e., devoid of any human anatomical chaiactertstics-attd half of an equally 
uncoL^vindng manprint on a nearby ledge. 

December 30, 1983. My son Dan and I attended the Bible-Science Aaeoeiap 
O m meeting at Glen Rose which featured Cari Baugh, Olfford Bur«ek» 
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Walter Lang, and other leading creationists. I learned that Footprints in the 
Mind had been part of the program, and I was amused at the rumor that the 
ACLU had Hnancetii its production (iHiich was not true). While Baugh super- 
vised more excavation at the McFall site, I was engaged in a lively but fnis- 
tratinK discussion with Walter Lang, Bill Ovem, and Ker Thompson, in which 
thi^y evaded testable issues and questions. 

By now it was obvious that the Bible-Sdence Association and Baugh*s 
project had developed a close rslationship. I was shewn nothing more than 
the featureless and poorly cleaned depressions of the type I had seen before, 
and no new sensational print finds were being claimed. More excitement 
seemed to be generated by human bones (the "Moab skeleton^ from Utah), 
which B&agh had on display at the meeting hall, but which I was not allowed 
to inspect closely. It was dahned that the bones weie found In Cretaceous 
deposits. That evening Ovem gave a talk on how to disbelieve radioisotope 
dating, while beside me in the audience Clifford Burdick nodded off to sleep. 

January 21, 1984, Gayle Golden (science writer for The Dallas Morning 
News), Steven Schafenman, and I met at Glen Rose for an interview toward 
her subsequent article on Baugh's work. No more excavation had been done 
at the McFall site since the winter meeting. Later Golden was able to view 
videotapes on manprint claims, induding The Case of the Texas Footprints. 
Golden reported that Baugh had paid $10,000 for his Moab skdeton aild 
confirmed that Baugh knew at their purchase that the bones had already been 
dated at 200-300 years. 

April 13, 1984. A class of my students and I embarked upon a field trip to 
Glen Rose to look at the mantrack sites of the area. Hie McFall site was 
eroded and most of the depressions were covered with silt and dried mud, but 
work had started on the Creation Evidences Museum, 

May 5-6, 1984, fileontologist and ichnologist Jim Fariow of Purdue Univer 
sity , Ft. Wayne, Indiana, brought a research team to Texas to gather data on 
dinosaur trails, including several in the Glen Rose area. Steven Schafeisokan 
and I met him in the State Parit and traveled with his group to various sites, 
induding the McFall site. Schafersman and I acquainted fwAom with the 
background of the manprint daims, and Fariow coaflrmed previous condu- 
slons made by our team concerning mud-distorted or eroded dinosaur prii^ta. 
Although Baugh was not present, John DeVilbiss was ' ^Vilbisa now seeoMd 
as critical as we wer. A the aUeged manprints so far \ yet he contin- 

ued, without any evidence, to assume tha real ua^ : jrere somewheie 
present 

Fariow showed us evidence that daims about Baui^*s Moab skeleton 
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originated in 1975 vfhen Clifford Burdick believed inaccurate reports on the 
bones' find by magazine writer F. A. Barnes. No one associated with the find 
had ever claimed they were part of a CreUceous layer, as Barnes erroneously 
reported. Rather, they were intrusive into the Cretaceous rock layer. 

July 29' August 26, 1984. Over a month's time I made eleven trips to Glen 
Rose collecting molds from which I made casts of all the footprints compris- 
ing the Taylor Trail (of Footprints ;.i Stone fame) just downstream, mid-river, 
from the McFall site. Although some creationists have rejected Baugh's man- 
print claims, most still cite the Taylor prints as genuinely human, aibelt nor- 
mally Inaccessible due to the river's depth. My idea to use fn oil-base clay so 
I could make molds even under water seemed to work and gave me faithAil 
casts. By the end of August severe drought left the Taylor site "hi^ and dry** 
for thr first time in several years. Now the traU was uniquely and directly 
accessible and I was able to measure and map the whole of it. 

During eariy August, a summer seminar of classes and digging were 
conducted by Baugh and Lang at Glen Rose, again under the auspices of the 
Bible-Science Association. Baugh's Creation Evidences Museum, now open in 
a small cabin, displayed among other things, BauiJi's casts of "footprints' 
and "handprints" of ''Humanus Bauanthropu$," the hammer-in-ttone, the 
Moab bones, and Burdick's sectioned "mantracks" and "saber-toothed Uger 
track." 

August 3, 1984 Returning to his former congeniality, Baugh invited me to 
observe present work at the McFall site with his classes and to observe any 
future work. 

August 4, 1984. While student volunteers and I began casting the submerged 
Taylor prints, we noted that the McFall site had oeen tidied up but that very 
little additional excavation woric had been done. Two familiar depressions 
were enclosed in cement and plexiglass plating to combat erosion and humid- 
ity, but accumulated moisture inside the enclosure made observation Impor 
sible. Baugh had said the previous day that I could break tbo fHating if I 
wanted, as the preservation was unsuccessful, but someone had already done 
so. One isolated depression not enclosed was so pitifully cleaned that dried 
mud was stUl on iU surface and sealed by the liquid used apparentiy to make 
a molding. With this mud present, the features of the depression could Ute^ 
ally have been sculptured as desired for the mold. 

Aupist 11, 1984. After I observed the exhibits at the museum, Baugh arrived 
to give me directions to his new dlnouur excavation upriver. Parts of a dino- 
saur skeleton were already encased in a plastic mddhig and atackedin acomtr 
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of the museum. On site, the dinosaur's pelvic region (about 66 cm in length) 
was next to be removed. Small blackened fossilized bone fragments were scat* 
tared over the site, and only larger pieces were being catalogued and preserved. 
No treatment of the fossil bones was mad» before removal. Hydrochloric add 
was being brou^t in to help remove the pelvis from the very hard sandstone 
layer in niiich it lay. Baugh had first reported the find as a sauropod, but it 
was i^parently some kind of camosaut. What Bau^ showed me as ''daws'* 
from this dinosaur were identified the next day by Unhrtnity of Texas at 
Austin paleontologist Wann Langston as crocodile teeth. Bones caUed neck 
vertebrae by the creationist excavators were identified by Langiton as tafl 
vertebrae. When I telephon m1 Lan^iton on the IStfa; he said it wm "too late" 
for professional to be of any hdp and tL9t \ le amateur exeavatlon of the 
skeleton had already bren botdied. It was tragic that tills unusual and poUn- 
tially very important find fell into Baud's hands. Ii was nevar dear how he 
vras going to fit this discovery into his creationist scuema, although othm at 
the site made vague comments about Noah's flood crashing and crushing the 
original carcau. Baugh later said he wm sending the bones to a lab for carbon- 
14 dating, confident that they were young enough for that technique (i.e., no 
more than 50,000 years old). (Sunderiand, 1984.) 

At the dinosaur site I met Glen Kuban of Cleveland, Ohio. For the last 
five years, Kuban had been making a careful study of most of the creationists 
assodated with Glen Rose and most of the creationist claims. He also knew 
quite a bit about the Taylor site, and ii; soon became apparent to me that 
Kuban should publish his observations. 

September 1, 1984. Steven Schafersman visited the museum and surveyed all 
the displays. Baugh was very congenial. Meanwhile, I finished preparing and 
photographing my casts. 

September 14-23, 1984. When the Taylor site was ''high and dry*' Glen 
Kuban arrived from Ohio to do extensive fieldwork on the whole area. Stu- 
dents Mike White, Marco Bonetti, Alan Oau^tiy, and Dan Hastings joined 
me to help Kuban on the weekends. The Taylor trail, the II D dinosaur trail, 
the Tumage trail, the Giant Run, and the Ryab trail were eventually cleared 
and deaned, thanks to Kuban's efforts. I measured and nupped the U-O trail 
for comparison with the Taylor trail and with dinosaur trail data provided by 
James Fariow. Both the Taylor trail and the II^'O trill data fitted known dino- 
Mur data nicely. More importantly, dear dinoMUk* fisatuiei showed up on the 
Taylor trail and the Tumage traU as well as on hew, undocumented dinoaaur 
trails. These trails were photographed, nu4>ped> And videotaped (Kuban, In 
preparation). 

^'*b$n tried in vain to have creationists view the^ newly cleaned and 
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mapped trails-tnili that constitute their most-cited pieces of evidence for 
human and dinouur contemporaneity. John Morris said he could not come, 
and Duane Gish's schedule was said not to allow a visit. However, Baugh was 
on the scene once and seemed to agree with Kuban's observations. Kyle 
Davies, from the paleontology department of the Univeisity of Texas, on 
behalf of Wann Langston, made a brief visit to aid interpretation. 

September 27, 1984, Al West, a Baugh co-worker for two yean, follower of 
mantrack claims since 1974, and firiend of Glen Kuban, went public with his 
charge that Baui^ never had evidence for manprints as claimed. West toM 
reporters (Potter, 1984; UPI, 1984) that he woriced with Baugh and his team 
'hinder the assumption that we would be looking for sdentiilc evidence and 
then if we did not find it, we would announce it to the public." But thiiip 
didn't work out that way. West declared, can saftiy say I have seen no 
science in their activities. The facts have flat been dismissed." In his v&.w, the 
evidence went against Baugh's dainu, but Baugh didn't report it that way: 
"In the face of all this evidence, he hcs continued on telling the public he has 
man tracks-when they're not." Reporteis reminded West of Baugh*s dalmi 
to have uncovered paths of human prints showiiig left-right patterns, to wUch 
West responded, "I've never seen a path, and I've been right there.'' He added 
that Baugh's prints were "totally contrived from hip imagination." West had 
worked directly on excavations and had even made the {faster casts for Bau^ 
of some of the tracks. In this connection. West noted that he had seen some 
plaster casts which, when they were transformed into fiberglass casts, wm 
made to look more human in the process. 

It was West who had sold Baugh and his associates the site for the 
museun«. 

X the next few days, local newspapers carried articles in which Baugh 
tried to blame the sloppiness of excavation techniques on his former col* 
league, but West countered that he was only following standard and proper 
procedures. 



Conclusion 

As a science teacher who has had to cope vrith the public impact of the crea- 
tionist manprint claims, I am pleased to have had the opportunity to involve 
my students and scientific colleagues in evaluating them. In Texas and dae> 
where, the supposed mantrack data are a tynchpin in the popular argument 
against giving thorough coverage to evolution in biology and other sdence 
classei. As a result, students often enter and leave high school tod^y with \m 
^ knowledge of evolution than I obtained as a Texas high sdiool student in Ike 
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1960s. My students, of course, can visit the Piluxy River to see for themselvec 
how baseless the creationist claims really are, but meet students (and iNuents, 
tpachen, and school board memben) in the country cannot easily do so. 
Therefore, they are left to the mercy of relentiess antievolutionary pn^agan- 
dists who offer persuasive "evidence" of a woridwide flood and a young earth. 

The most unfortunate aspect of all of this, besides the Hamag iiig effects 
on public education, is the divei^ting of public attention away ftxxn science 
and towards pseudosdence. Roland T. Bird, who flnt brought the Glen Host 
area to light in the 1930s with his q)ectacular discoveries of dinoaur track- 
ways, was himself perplexed by the growing interest iii mantncki, an intemt 
that threatened to eclipse the important fossils he had put on the map and his 
efforts to establish Dinouur Valley State HA. The park waa fbudly opened 
in 1969, but, just before his death in 1978, he wm working to establish a 
small dinosaur museum at the park entrance. Hie project failed for lack of 
the few thousand dollars needed. By contrast, Carl Baugh has achieved his 
interim goal of a preliminary creation museum within a year, purcfaMd ten 
acres of land for a ''permanent" excavation, and now is actively pursuing the 
rMt of the 3.5 million doUars he estimates he needs to complete his museum 
that is designed to be the size and shape of Noah*s ark. Thanks to creationist 
publicity, the Gl^n Rose area has become a mecca for fundamentalist pOgrimt 
instead of a source of accurate scientific knowledgi about the eartii's past 
With creationiste now conducting expeditions to Mount St Hdens and the 
Grand Canyon, one can only wonder how many more scientific sitM will fall 
victim to pseudoscientific enthusiasm. 
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Foot Notes o£ an Anatomist 



L.R Godfrey 

No paleontologist who hat studied the flon or ftona of the Comanchean 
deposits in central Texas has ever reported a human foo^nint in these rocka. 
Yet, for decades, the existence of human footprints in these Cietftoeous todn 
has been touted by creattonisto as confincing evidence against the geological 
time scale and evolution. Qreationists daim that evcdutftonists ndljr know 
that theie are human foo^rints there, as do tiie local folk. At the wy least, 
they say, Roland T. Hrd knew; according to the creationists he pfaetteaUy 
admitted it in the pifes of Natural History and only later attempted to cover 
it up (Whitcomb and Morris, 1961; WUder-Smith, 1968). They agree that 
some tracks were carved in the 1930i to seU to tourists. But they taialBt that 
genuine human footprinto also exist there (Bartz, 19b2a; Beieile, 1980; 
Dougherty, 1971, 1982; Fields, 1980; Gish, 1977; Morris, 1976, 1980; Taylor, 
1968, 1970a. 1970b, 1971). Most embrace the dogma set f<^ in 1950 by 
Clifford L. Burdick in "When GIANTS Roamed the Earth** - that all paleon- 
tologists who had visited Glen Roae and surrounding areas for the past half 
oeiitury Yjd been blinded to the truth by their dogmatic belief in evolution! 
Supposedly, no evolutionists dared admit that the mantracks were real, for 
nuintracks in Cretaceous rock would turn the geological timetable topsy turvy 
and make a mockory out of evolution. Wik:3r-Smith (1968:137) put it this 
way: "It is quite interesting to see what is done in scientific circles with such 
awkward observations as contemporaneous dinosaur and mantracks. First of 
all both kinds of tracks were duly reported, but it was suggested by Dr. Bird, 
who flrKt found them, that either the man tracks or the dinosaur tncks must 
have been falsified, because according to theory, the two could not exist 
together!*' According to Wilder-Smith (1968: 297), ''The giant human tndn 

have perfectly clear toe, heel and arch imprints pure theoretical pr^udice 

prevented Dr. Bird from recognizing some exceedingly hnportant geological 
evklence [against evolution].** 

How Can We Tell a Human Foo^rint? 

One of those curious twists of fate is that those very mantracks that led Bur- 
dick to write ''When GIANTS Roamed the Earth"* and tiiat led Whitoomb and 
Monls (1961) and then WUder-Smith (1968) to ridicule Roland T. Uid are 
^-if recognized as Ukn by most creationists (e.g , Moiris, 1980). Yet photo* 
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graphs of them itiil appear in creationist literature. To the human anatomist 
or physical anthropologUt, their fakery is immediately ^>parent. Moat people, 
however, do not have the knowledge of human anatomy necesuiry to diag- 
noae the mistakes. 

Human footprints differ depending on whether 1) they are made on 
hard or soft surfaces; 2) the individual who made them had a normal aich or 
was flat-footed; and, of course 3) the individual was moving, and at wt»it ^leed 
and gait. These conditions might sem to render it difficult to recognize a 
genuine human footprint, but instead they often facilitate identifleatlon, 
because many features must be right, and conversely many featum can be 
wrong end thus betray qnirious human tucks. If, for example, the diatanoe 
between tracks of a certain length is wrong for a human aliMer, one can reject 
a human attribution. What makes track identiflcatton dlfflcult is that when 
tracks are made in soft, wet sediment, mud flowing back into them infly 
obscure anatomical features. 

On a nonyieldmg surface, a human footprint assumes an hourglass shape 
because the foot bones that articulate with the heel and ankle bones are 
bound together by strong plantar ligaments to form an arch. One cm actually 
trace an arch In two directions: across the foot and along the long axis of the 
foot. The arch is high in the middle of the foot, and higher on the inside than 
on the outside edge. Strong, tight ligaments cause the human foot to behave 
like a resilient strut; ligamenU absorb the c<Mnpressive stresses that are trans- 
mitted to the foot in walking, so the foot musdes have less work to do In 
resisting these stresses. 

This is liiy, when a person wets the soles of his or her feet and walks 
across a hard floor, not all of the sole "prints." Just how much wiU contact 
the floor depends on the arch's strength. (Compare the contact surfaces made 
by individuals with varying degrees of normal to flat-footedness. Figure L) 
Note that contact is always made by the heel (which strikes the subitiate fint 
in normal walking), the outside of the foot, the hall of the foot (the pad 
under the far or "distal" ends of the bones called ''metatarsals'*), and the big 
toe or "haUux." These contact surfaces reflect the nomud walking cyde (see 
Figure 2): "Heel strike" first, followed by ''midstance'* (when the weight is 
transferred along vhe outside to the ball of the foot as the pdvic muades 
contract to shift the weight of the body over the supfMirting leg), and finally 
"Dush-off* or "toe-ofr (when a person propels hinir.:f or herself forward by 
pushing against the substrate with Vyt Ug toe). Even on a hard surftee, one 
can see the imprint made by the heei the outside of the foot, the bdl, and 
the big toe. The little toes typicfily leave only slight marks on a hard floor, 
not m&rely because the pads of the little toeaaresmaOerttian tbepadof the 
big toe but because they do not bear the weight of the body doling pwh-ofL 
^^^tice also that the Uteral toes of the foot posaess three small bonea 
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(caUed phalanges) whereas the hallux or gnat toe possesses only two, bigger, 
phalanges. During push-off the little toes cuil up (notice how the joints be- 
tween the three phalanges make this possible) while the big toe flattens. Only 
the pads of the little toes contact the floor, and the marks they leave are 
separated from the mark made by the ball of the foot by a narrow space for 
the upwardly flexed first two phalanges. 

If a person walks across a mediuir such as wet sand, soft enoui^ to yield 
to pressure but not so wet that the depressions won't hold after his or her 
feet aie withdrawn, the tracks will exhibit another characteristic shape. They 
will lack an hourglass outline but their depth will vary f rom great at the heel 
and ball to shallow in the arch area. The ball will have made a distinct de- 
pression deeper on the inside than the outside-a record of the way pressure 
shif*«d just prior to push-off. Mud will h^ve oozed into the curl of the little 
toes, forming a slightly raised line separata:^ the imprints of the pads of the 
little toes fh>m the ball. In contrast, the depression made by the great toe will 
show greater continuity with the ball. In short, the n^ng stride of humans 
produces distortions on a yielding surf^ that show exceedingly well the ana- 
tomical features of the human foot and the characteristics of hunum striding. 

Tlie consistency of the supporting surface also affects stride lengtti. A 
person's stride is impeded on mud because the degree to whkh foot pressure 
imparto motion to the body during push-off is proportional to the counter 
preMure of the supporting substrate. If the foot sUps or sinks in soft mud, 
more pressure must be applied in order to achieve even slow progress, and the 
gait becomes relatively Inefficient, the stride relatively short. 

Anyone can create footprints that do not look terribly human by walking 
in an awkward manner, e.g., without "pushing-off' with the great toe. This 
manner of bipedal walking is actually characteristic of some animals such m 
bears and great whidi occasionally move bipedally (on two legs) but do 
not have a **rolling" stride. Unlike bears and apes, humans roll their weight 
from the heel to the big toe, producing an unusually long and efficient stride. 
If one fails to roll in this manner, stride length will shorten considerably. 
But we needn't expect that humans walked in such an awkward fashion very 
often. Even the ancient human footprints preserved in volcanic ash at LaetoU, 
Tanzania, shew heel, arch and baU impressions (Leakey, 1979; Leakey and 
hay, 1979; White, 1980), and although the structure of the early australo- 
pithedne foot (known firom Hadar, Ethiopia as "Lucy'*) exhibits some cleaity 
ape-like as well as modem human-like features, it also demonstrates that some 
human bipedal adaptations had evolved by well over three million yMis ago 
(Johanson and Edey, 1981). (See Busman, 1988; Stem and Susman, 198S; 
Susman and Stem, n.d.; Suwa« n.d.; Latimer, n.d.; Oomberg and Latimer, 
n.d.; and Oomberg, 1984 toi discussions of the complex intermediate mo^ 
Q ^logical adaptations of Lucy's foot and their implications for behavior.) 
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We wiW examine relative stride length when we look at alleged leriet of 
human footprints in Cretaceous rocks. But first we should dispose of the more 
obvious mantrack forgeries such u tiie pair of mantracks that so Impressed 
CUfford Burdick thirty-five years ago (Burdick, 1960; see also Figure 11 In 
Whitcomb and Morris, 1961; Figure 9 in WUder^mith, 1968; and Figure 120 
in Wysong, 1976). These were the very mantracks that Bird discovered in an 
Indian curio shop in Gallup, New Mexico, and that initially led him to the 
Glen Rose area in 1938 (Bird, 1939; Godfrey, 1981). 



Artificially Chiseled Giant Mantracks 

Burdick's prized mantracks exhiUt a suite of anatomical errors (Figure 8). 
They are poor represenUtiomi of the modem human footprint, even poorer 
representations of what giant human foo^rints might look like, and especially 
bad represenUtions of what such foo4>rints made in toft mud might look like. 

First, the toes are too long-far too long-, the big toe fir too narrow. 
The "btU*^ of the foot is too wide, too far forward, and too deep. It shows 
no evidence of roU toward the inner edge. The little toes seem to have been 
carved by someone looking at the tor. rather than the sole of a human foot 
They are chiseled on an unnaturally raised plane; they are also artlfldally 
fanned. The heel is too narrow, the forefoot too wide, so that vrhiie the r^a- 
tive proportion of forefoot width to total length falls marginally within the 
range of human variation, the relative proportion of heel to forefoot width is 
far too low. The result is an exaggerated hourglass shape. The artisan was 
apparently trying to reproduce the imprint a modem human foot (with a 
normal raised arch) makes on a hard surface. The carver did not succeed at 
that, and certainly failed to produce a facsimile of a human footprint in soft 
mud where the hourglass outUne disappears, and the arch, however strong, 
becomes a shallow depression. Furthennore, a giant bipedal animal would be 
very unlikely to have an arch; it would be too heavy. 

Now, contrary to creationist claims, there is no fouU evidence of in 
ancient "race" of giants. Recentiy Richard Uakey and Alan Walker discov- 
ered a "tair* 1.6 million yearHrfd Homo erectus; that individual, neverthe!-«, 
falls vithin the modem size range. The much later Neanderthals were robust! 
but they were not terribly taU. Modem humans range gitatiy in sise, (torn the 
Ituri Pygmies of Zaire to the NUotic people of Sudan. Abnonnal glantiim 
sometimes occurs, often associated with painftil swelling as well as shortened 
lifeq^an and abnonnaUy shortened stride. Nevertheless, an antomkt can ttU 
you what the foot of a "normal" giant human might look like, since bio- 
mechanical rules of scaling aUow us to make predictions even for hypotheti- 
cal, nonexistent, beings. These predictions hold for real footprints made by 
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t'/ie more robust Neanderthals and they allow us to undentand the shape of 
the feet of large mammals that occasionally walk bipedally, sudi as gorillas 
or bears. In any case it Is abundantiy clear that a 12 to 16 foot taU Adam 
(Dougherty, 1978; Burdick, 1950; Baugh, 1983b) would make a footprint 
nothing like a scaled up version of a modem human's. 

Let's briefly consider the constralnU of size on a bipedal animal's foot 
anatomy and on iU locomotor pattern. There U an upper Umit to the slae 
of a striding biped--a limit beyond whidi the characteristic '^roU" from hed- 
strike to toe-off becomes impossible. This is because the human sort of loco- 
motion depends on the big toe supp >rting the wel^t of the body during toe- 
off. Individuals must be ll^t enough, and the hallux strong enough, so that 
the big toe will not break from the compressive load and bending stress to 
which it U subjected in walking. If an exceedin^y large human with perfectly 
••normal" walking gait existed, his or her feet would have had to exhIUt a set 
of allometric structural alterations. Specifically, sudi a person would have 
possessed relatively wide feet with weakly developed ardies, relatively shoft 
Uttie toes and relatively wide and short great toes. The latter characteristic Is 
especially important if a rolling stride is to be preserved. 

The size limit for a humanlike roUing stride may in fact be exceeded by 
animals as small u gorillas or bears. Figure 4 compares the outline of a human 
foot with that of a gorilla. Gorillas vrelgh approximately twice what humans 
weigh; male gorillas may exceed 500 pounds. Gorillas normally walk on aO 
foun, but occasionally they move bipedaUy. When they do, they do not use 
the big toe for push-off. Thete lo-caUed non-striding bipeds have reUtlvtly 
shorter cycles than do humans (that is, their step U short reUtlve to hlndllmb 
length or body weight) because they must lift up their feet and place them 
down flat, without roUing off the big toe. The biomechanlcal properties of 
a striding foot are fundamentally distinct fh>m those of a non-strider, and 
these differences are reflected in differences In the morphology of the foot 
and in the imprint of the foot on both yielding and non-yleldlng surfteea* 
A gorilla's foot makes a relatively vride and short Imprwslon. The toes ciffi 
to the side and make very Ught imprints. Bear footprinU have many similar 
properties: they are short and wide (with width/length indices in ttie low 
50s rether than the mid-to-hIgh 80s and low 40s characteristic of humans). 
Because bears do not push-off with their toes, the distances between sucoes* 
sive footprints are relatively short 

A humanlike biped c^)able of making tracks roughly equal In depth to 
those of a large dinosaur veould not be capable of striding in a human ftahlon; 
it would weigh too much. The foot would have to be proportkmatoly much 
wider than the human foot; the imprint would be deepest In back Instead <rf 
under the ball of the foot, and toe Impressions would be r^tively light. 

The practical jokers who carved the giant mantracks not only did a poor 
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Job of reproducing the shape of a human footprint, but they emd in the 
wrong direction. They failed miserably to compensate for the grotesquely 
large size of their subjects. The prints deviate from the modem norm in the 
wrong direction given either: 1) the supposition that they were produced by 
an animal still capable of modified striding (in a human sense); or 2) the sup- 
position that they were produced by an animal that had exceeded the normal 
size limits of a humanlike strider, and was using histead a lelattvely shcvter 
cyde and more flat-footed gait, with greater weight transmMon through the 
posterior part of the foot. 

Similar mistakes are exhibited on other chiseled prints, as, for example, 
another right footprint in Burdick's collection which w:^ figured by Whit- 
comb and Morris (1961: Figure 10) and used to make the cast which appein 
in WUder Smith (1968: Figure 10). Once again the haUux is far too long given 
its own width (its width should be increased by about 3/4), and It is about a 
third too long given the total length of the footprint. 

W. Gibbs, the owner of a cement mantiack on the lawn of his Glen Rose 
sanitarium (Figure 5) says that his numtrack was made by one of the Adams 
brothers to cover 9l genuine giant mantrack that had been vandalized by some 
pranksters and thus needed to be repaired. He says that Adams accurately 
reproduced the true anatomical features of the original mantrack. Morris 
(1980) also treats this track as genuine. But iU great toe is even more gro- 
tesquely elongated than that of Burdick's track, both in relation to Its own 
width and in relation to the maximum length of the footprint. 

Footprints in Situ: The Creationists' Own Published Accounts 

Since the late 1960s, creationists have attempted to downplay obviously 
carved specimens, and to concentrate on exposing "fresh" man tracks, in $itu. 
They have published maps and poor photographs of these features (Beieile, 
1980; Fields, 1980; Morris, 1980), that should ideally aUow one to locate and 
examine them firsthand. This is often more difficult than It might seem: First 
because some of them are eroslonal features which differ little from the sur- 
rounding surface-only when they are painted with water can one see their 
*'human" characteristics. Secondly, many of the mantracks reported in the 
creationist literature have been destroyed by further excavation, direct re- 
moval, or erosion. Some are under water most of the time. No cMts have been 
made available to professional human anatomists or Ichnologists. However, 
the creationists' own published field notes, measurements and photographs, 
however poor, allow us to evaluate their dalms. 

The creationists' mantrack data are given in Tables 1 and 2. (These meM- 
urrments were recorded originally in inches or centimeters but are uniformly 
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Table I 



SOtt "MANTRAaHAY" DATA 



ERIC 



TRACK 
f 



Hl-7 

Hl-6 

HNS 

Hl-4 

Hl-SB 

H1-3C 

Hl-S 

Hl-2 

Hl-1 

Hl^l 

HU2 

HU5 

HUA 

HU5 
HU6 



Ry>3 
Ry-2 
Ry-l 

Ry*2 
Ry^S 

k/*S 
Ry*6 



NICmi ACROSS 
"HEEL" (M.) 

Fields 



101.6 
88.9 
101.6 
101.6 



101.6 



Fields 



90, 



(reaoved) 

110. 
80. 
70. 



Morris 



88 9 



88.9 

114.3 
76.? 
76.2 



VlOTH ACROSS 
"TOES" (mm.) 



Fields Taylor 



127 
127 
127 



152. 4 
165.1 
152 4 
139.7 
165.1 
139.7 



101.6 
101.6 
101.6 

88.9 

106.6 
101.6 

Morris 



139.7 

127. 
127. 

Fields 

130. 
110. 
150. 
50. 
230. 

120. 
90. 
110. 



Datt froa Fields (|9S0) and Morris (19S0) 
as well as Hastlnfs (tjfipublishad) 



MAXIMU^ 


FOOT 


LENGTH 


(mm. ) 


Fields 


Taylor 
— L 


406 4 




406.4 




381. 




381. 


-- 


406.4 




781 


:: 


381. 


228.6 


406.4 


348.0 


457.2 


(330.2- 




406.4) 


457.2 


(304. 8- 




406.4) 


406.4 


304. f 


279.4 


22f .6 


Fields 


Morris 


350. 


3S5.6 


570. 


558.8 


400. 


406. 


400. 


406. 


600. 


584. 


750. 


737. 


460. 


457. 


600. 


610. 



PACE LENCm 
(meters) 





Hastings 


1.27 


1.28 


.SI 


.73 


2. 03 


1 . JO 


2.31 


.79 




1.09 






1.32 


1.51 


1 .42 


I . in 


1 . 37 




1 37 


1 .49 


1 24 


1 1C 

1 . i> 


1 37 


1 .43 


1 . 12 


1.01 


1.24 


1.10 


Fields 


Marris 


1.20 


1.19 


1.20 


1.19 


1.20 


1.4S 


1.45 


1.37 


1.00 


1.37 


1.75 


1.04 


1.03 


1.32 


1.32 


■issinf 



13 



^51 



BEST COPY AVAiLABLt 
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Table 2 

INDICES CALCUUTBD FOR "HANTRAOCS" AND GENUINE HUMAN TRACKS 

Mantracks with asterisks are outside aodeni human range. • = too snail 

= too big 



Homo sapiens 
(Napier 1973) 



RYALS TRAIL 
(Horns 1980) 
p 219 



GIANT RUN TRAIL 
(Morris 1980) 
p. 2in 



TURNA(Z TRAIL 
(Morris 1980) 
p 214 



Hale 1 
Male 2 
Hale 3 
Feule 1 
Feaale 2 
Heaale 3 
Neandertal 
(cav rack) 

Ry-3 
Hy-2 
Ry-1 
RX«1 
ky*2 
9y*4 
RyS 
Ry*6 

H2-1 
H2-2 
H2-3 
H2-4 
H2-S 

H3-3 



Hflimi/LENGTH 
INDEX (forefoot x 
100/aax. length) 

35,4 
54.8 
41 7 
38.1 
40.9 
37.5 
43 5 



37 1 
19.3 
37.5 
12 5 
38.3 
16.0 
19.6 
18 3 

32.0 
52.4 < 

46.8 < 

45.9 ' 
35.0 



HEFI W /TOT. L 
INDFX (heel width x 
100/nax length) 

27 4 
26 1 

25 8 
24 8 

26 9 

28 1 
30 6 



2S 7 



14.7 
17 4 
U 7 



2S.9 



TAYLOR TRAI L 
(Morns 1980) 



Park IEDr.^ 

(Measured 

1982 LRC) 



NcFALL 
(wasured 

1982 LRH) 
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H1.6 
Hl-5 
Hl-4 
HI-3 
Hl-2 
Hl-1 
HUl 
HU2 
HU3 
HU4 
HU5 
HUh 

Park A 
Part 8 
Park C 
Park D 
Park F 

ftorris' .jvi'j.i,{t 
for 14 mints 
(p. 198) 

NcFall A (Oblong 
depression near 
plvque) 

McFall I 
(■ud- filled 
dinosaur track) 

IHALASSINOIOCS 
"TlUa" 



31 3 
31.3 
33 3 
40.0 
40.6 
40.0 
36.7 
40.6 
30.5 ' 
30. S 
31 3 < 
45.5 

V> 9 
51 <i * 
50. n * 
39 2 
3^ ^ 

8 • 



2\ 3 



39.6 



26 



44 4 

33 3 

30.8-25.0 
29 2-21.9 (•) 
33 3 
44.4 

31. 1 

56 6 

2^.1 • 
20 5 • 



18.8 



20.7 
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conttnad to milUmeten I ^ for easy comparison. Stride and pace meaaurt- 
menti are expressed here in meun,) Generally three to five meaiurementa ar» 
reported in the creationiit literature: 

1) Width acrott tou (lometlmes "width at center** or just "width"; in 
the latter caie It is undear where the measurement was t&lcen). 

2) Length, Presumably maximum length. 

3) Width acroii heel. These measurements were incou^tently recorded- 
raoat often only by Wilbur Fields. 

4) Pact orttride. Creationists use the teiais '^p-ce*' 4nd "stride » into^ 
changeably to mean ^he distance between one footprint anJ the next Thus 
Wttbur Fields (1980) records "..ace"' and Monis (1980) records the same 
measurements as "stride."* Morris is technically incorrect. Face is pr<H^riy 
defined as the distance between some fixed anatomical point on one foot^ 
print and the same anatomical point on the next footprint (opposite side), 
whereas ttridt is the distance between that anatomical point and the same 
feature on the next track made by the same foot. Thus stride is roughly (but 
not exactly) twice the length of a pace in an efficient bipedal animal. Note 
that pace is measured oblique to stride, and in the case of an inefOdent biped 
whose feet are placed wide apart, pace may be fkr greater than half the aWde. 
For the sake of accuracy, all of the creationist measurements of distinoe 
between two successive tracks are here caUed pact, itride is used as defined 
above. 

6) Depth, Depti) was not conststentiy recorded. It should be noted thii 
the depth of an impretslon depends more on the nature of the substrate than 
on the weight of tiie anhaial. Even a very light animal will make deep impas- 
sions in mud of almost quicksand consistency. It is thus useftd to know depth 
only if the approximate weight of the animal making the track is known: then 
the depth can help the footprint specialist decide whether the track wm made 
<m a hard intertidal surftee, in soft sediment under shallow water, orindaqm 
water. Simllariy, If ttie track of an animal of unknown wei^t is preatned 
s4iacent to the track of %n aidmal of known v ''^t, ttie rtlattve depths can 
be used to evaluate the weight of the unknown tsackmaker. Thus an allegsd 
mantrack inches firom a sauropod track of ttie same depth would be WMp^cti 
Also, mud on a lagoonal tidal flat can vary ftrom Wit to firm in short dis- 
tances, so tracks in a slntfe trackway may vary considerably in d^. This 
phenomenon was cleariy recorded in some tridactyl (three4oed) dtaoaaur 
tracks pi *^rved at ttie McFall slU near Glen Rose. Trackways contained both 
vory ^ell and very pooriy demarcated dinosaur footprinta; poor tneka were 
ferm^ when the dlnosaitr*s foot sank deep into wet mud. Mud then ooced 
back into tiie depressions made by ttie bont three toea when the foot was 
wlttidrawn, leaving only ftonlng up fkont and a distinct, dongated "heel** to 
Actually, ttie "heel** was produced by the dinosaur's haDux, wUeh 
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points rearward, as it does in modem 'jirds. The resulting elongated depreaiion 
actually represents only a portion of the dinosaur's foot and can look vaguely 
humanlike. (Indeed, these marks have been mistaken for mantracka by smne 
ereatlonitts, and what is more startling, when these creationists observe good 
tiidactyl dinosaur prints in the same series as their '^mantracks,^ they con- 
clude that the '*man" stepped into the dinosaur trackway jr vice vena. It 
4»paiently doesn't seem odd to them that their '"man** and dinosaur took 
exactly the same strides and followed exactly the same paths.) 

John Morris's (1980) book Trucking Tho9e Incredible Dtnoioun ...and 
the People Who Knew Them is usually considered the moat authoritatht 
creationist source on Texu mantracka. Morris compiled data, many of which 
had appeared elsewhere (e.g., Fields, 1980), but he remeasured none of ttM 
trackways, even though he claims to have '^improved" some of FMda's meii- 
urements. Thus one finds that some measurements from different creatioiiiit 
sources agree remarkably well; they are, in fact, the mme measuiMMnta 
republished The differences between them reflect only rounding error ttuifc 
occurs when, for example, Flelds's measurements, taken to the nearest centi- 
meter, are expressed to the nearest half-inch by Morris. Striking diffsrenoea 
among values for the same features appear when they were measured by 
different creationists at different times. Morris's ""improvements" also nault 
in drastic unexplained changes of some measumnents. 

Of course even when creationists record such measurements as ""width at 
toes" cr '"width at heel," it is not because they see actual toe or heel inqirinta. 
They are simply measuring the wider and (sometimes) narrower ends of elon- 
gated depressions which they take to be toe or heel marics. 



How Can We Tell a Human Trackway? 

When an animal moves, the impression it makes with its foot depends upon 
the absolute amount of force transmitted to the substrate and the way tiiat 
force is transmitted to the substrate. This in turn depends upon the weight of 
the organism, the structure of the foot, and the gait (walking, running, gallop- 
ing, etc.). yhe characteristics of a trackway reflect all of these things, as wdl 
as the nature of the substrate. In general, the distance between tracks Increaeee 
with increasing speed, although the relatlondilps change when the animal 
shifts gait. BecausT; a number of variables are linked (e.g„ sten^ing fiftqueney, 
speed, pace length, stride length, foot length, stature), one can make fsli^ 
good estinutes of unknown values for some of these variablH when the valuea 
for others are known. Thus, for exan^le, a person witii a ghren foot length 
will have a comfortable average pace and stride, a minimum paeeandatride, 
' maximum pace and stride. Because humans are highly efUdant b^eda» 
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pace length is always about half the length of a stride, even in slow walking. 
Minimum and maximum values for pace and stride can be estimated bom 
foot length alone. (See Ni4>ier, 1973 and Grieve txid Gesr, 1966 for discui^ 
lions of formulae one mi^t use for humans.) 

One can use cireationist measurements to evaluate the anatomical propor- 
tions of alleged mantracki by comparing values obtained for indices of sup- 
posed mantracks and actual human foo4>rints. And one can use the measure- 
ments to evaluate the plausibility of claims that the trackways were produced 
by striding humans by comparing measured paces with paces projected for 
humans having mantiack foot lengths. Some human values are given in TaUt 
8, along with formulas for calculating minimum and maximum stride lengtha 
given observed foot lengths. Let us begin with how we might use such data to 
evaluate one of the ''better" supposed human trackways. 



The Taylor Trail 

Table 1 reproduces the data In Morris (1980: 206) for the soHsalled Taylor 
Trail, a trackway excavated by Stanley Taylor's crew and filmed in Footprinti 
in Stone (Taylor, 1970a). It is stiU considered one of the creatlonisto' best 
trails. This is a genuine trackway made by same bipedal animaMwt was It 
human? Taylor measured six tracks in 1970; Wilbur Fields returned to the site 
in 1977 and produced a second set of measurementi on these and several 
additional tracks in the same series. He retook some of Taylor's measurementa 
(width at ''toes" and maximum foot length), and added others that Taylor 
had not recorded, such as pace length and width across **hHV* (Recently 
a member of our team, Ronnie Hastings, returned to the site when the lim 
was dry and wm able to obtain a complete set of measurements for the Tay- 
lor trail. Some of these are included in Table 1, along with the available data 
of both Taylor and Fields. Hutinp's measurements wOl be discussed follow- 
ing an analysis of the creationists' own results.) 

It is immediately apparent that tiiere is no agreement between the meaa^ 
urements taken by Fields and by Taylor for the same tracks. Morris acknowi- 
edgH this fact, and then offers an explanation: 

Fields mcasuies the avenge length st :.bout 16 inches while T^'kir fojnd 
that the best prints, the oa^ wnh no evidence of itippsfe, avcnfed about 
10 inches. Etodon has U'xen.^ deadly too. (Monis, 1980: 207) 

This is a rather remarkable ei^lanation, since it seems to offer both ei^ 
slon and lUppage as explanations for the discrepancies between the mearait* 
ments taken by Taylor and, seven years later, by FMda. Pieiumabiy erodon 
^-ild have taken place between 1970 and 1977; but dip|»age would have 
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been present (if tt aU) in both 1970 and 1977, and no anatomist would iii- 
dude slippage marks in measuring foot length. Given the discr^andes, one 
must condude that either Taylor or Fldds (or both) didn't know what he waa 
measuring. If we accept Morris's remark about erosion we might be tempted 
to accept his ten inch (254 millhneter) foot length for the individual who 
produced this trackway. Hiis U far smaUer than even the unottut memiie 
recorded by Fields (279.4 mm), and about half Fielda'slmgestmeasumrMt 
(457.2 mm). Fidds's average footprint length waa 406 nun and his avrnge 
width at was 140.8 mm, whQe Tiylwr's avenges were 814.8 and 99.5 
mm. Morris is asking us to believe that erosion lengthened and widened the 
tncks in seven years by, on the aveiage, mm than 50%. 

But there are bigger problems. If we dedde that the actual length of the 
trackmaker's foot was Morris's 254 nun (and if we assume ^^at the tiackway 
was produced by a striding human), we obtain estimates of staturo of 1.68 
meten (5 feet 5 inches), minimum and maximum sMfe of .86 and 1.88 
meters, and maximum pace of .97 meter^*. This maximum pace is actually 
smaller than the paces reccnrded by Fidds (jee Table 1). FMds recoided a 
series of paces ranging between 1.12 and 1.42 meten and averaging 1.81 
meters. These walking paces simply could not have be^ made by a 5 foot- 
5 indi (1.68 m) human. They are far too big. They an even too Ug for a 
seven-foot tall hunun. Moreover, Fidds recmled some paces of 2.08 and 
2.31 meters (but see below). The latter is the maximum pace for a thlrtaen- 
foot taD human (assuming we can make such an extrapolation at all with no 
correction for allometry, which is a mistake)! So, if we accept Fidds's pace 
measurements, we have to throw out aU of the measurements taken by Tsrylor 
and crew immediately after the trail was fint exposed-befon, as cxeaUonlsts 
say, erodon took its toU. Morris's argument that the Taylor Trail was made 
by a human with 10 inch feet can be refuted by inconsistencies in the crea> 
tionists' own data set. 

Then is ample evidence that Taylor didn't know what he was measuring 
in the fint place (how can a single human footprint be 304.8 to 406^ mm 
long?). Furtheimon, then an intemd inconsistendes in the data sets col- 
lected by both Taylor and Fidds. Fields's lengths vary txom 279.4 to 467,2 
mm; Taylor's from 228.6 to the vague "330.2 to 406.4 mm." FIdds's widths 
vary from 127 to 165.1 mm; Taylor's from 88.9 to 101.6 mm. If we cdcu* 
late width/length indices using date coUectod by either investigator, we find 
marked changes in foot shape dong the tnil. The discfepandes an even 
worse when we compan vdues for indices based on Fidds's data with vdues 
based on Taylor's daU for tome of the $ame trackel For example, tiaid^ Hl+1 
has a width/length index of 36.7 (Fidds) and 44.4 (Taylor). Worn yet, half 
of the creationist vdues for this index fc U autdde the mge of notmal human 
ir«4j«^n (thU U e^edally true of tho^^ based on Tabor's data), and mora- 
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ov«, they are too low (Table 2). If any of Fields'! high foottength meounh 
mento are to be believed, we should expect this gUnt to have had unusually 
wkie feet and thus higher than normal values for lU width/length indicet. 

Hastinp'i detailed map and measurements of the Taylor tiaU prow be- 
yond any doubt that these tracks could not have been made by a gtant human 
(Figure 6a). They also serve to demonstrate the enormity of measuawnentan* 
observational errors made by both Taylor and FMds. First of aU, t*» 
poor quaUty of the tracks in this traU, some of the trM^ exhibit 
marks ani" fta out in the fh,nt, u is typical of dinosaur footprinta. (Haatlnfs 
Informs me that even more distinct cUw marks an visible on some of th« 
tracks in the 80<alled Tumage trafl-MorrU'i "most humanlike" tiackw«y.) 
Secondly, the -hylor tracks form a pattern that U atypical for humana but 
not for bipedal dinoaauis: he animal that made them shifted fa"""";^ 
lar somewhat bouncy gait with uneven pace and thort stride to anlnciaaitn^ 
regular, fistor gait Track breadth narrowed as the animal assumed a mow 
efSdent gait; the feet were placed cloeei to the central axis of tt>e tall »* 
the stride lengthened. Human tracks tend to be very regularly spMMl, iDdiait 
traib consistently narrow. The pattern and step angles of tracks In the T^W 
traU show marked slmllaiitles to those known to be made by dinoeauri {> 



pare Figures 6a and 6b). 

PinaUy, it should be noted that Hastings's recorded pace, .trWt, and WW 
lengths for the Taylor trail fit known values for dtoosaurs and not humaii^ 
•me shape of the tracks-elongate grooves that are deepest In the centan wUfc 
some splaying up frontr^aracterlzes many poor dinoaur 
human tracks. The obvious, most parsimonious, explanation U that tMa tail 
wu made by a bipedal dinosaur. 



Let's PUy Hop, Skip and Jump 

FootprinU in Stone shows creationist Mike Tumage skipping ftrom on* ma- 
track to another In a trail. The point of this lh»Ucking seems to have be«i t© 
raise the question: If a modem man can skip fcom one mantack to tha nn^ 
wouldn't it have been a snap for the human giants of olden days to hm nuda 
them? How could a modem human so easily rttnce the stapa of Haamua 

In ftet, modem humans con hop, skip and Jump awn ona dbioniir taek 
to another In a series. First of aU, because they use a idlln|itrida,humMi 

take relatively long paces for their body sin. SMondly, people em i-***^ 
In an awkward manner and almoet double their paee for at haat on* «f tw» 
steps. Furthermore, whQe dtooaaura were apparently oapdile of m» moif^ 
ment (Habtead, 1982), they often moved iowly (AlaxandMt, l»76;Thttlbon, 
Q '982), taking short stops relative to foot length (or, a«aelatty, body naa). 



PLATES 




FlQURE 1 . Contact &nm of human fctt on 
hard turfacat: (0) ImpraMkm mada by a 
normal foot, ifi) flat-footad imprint, <c) Im- 
print mado tyy a aavaraly flat-footad Individ- 
ual. (Aftar Kapandjl, 1970, Fig. 80.) 



FlQURE 2. Huriian walkino cycia: <1) haal 
strilia, ^ walght It tupportad at tha outar 
crHy* of tha foot and than fonvard along 
lid Una aa tha palvic mutclaa contract to 
shift tha walght ovar tha aupporting lag 
whila tha oppoalta foot laavaa tha ground* 
<3) walght ahlfta to tha ball of tha foot at 
tha point of contact irovat tovirard tha inrmr 
t)ordar of tha sola, and (4) tha b^g toa sup- 
ports body walght during puah-off. Tha In- 
nar outllna shows normal foot contact on 
hard ground. Daprassion Is daapa a t at ona, 
thraa, and four. <Aftar Naplar, 1003.) 
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Figure 3. Cnationitt CllffonI L Bufdtck 
with two of his famous csnrad tracks. The 
mantrack photographed here appears to be 

identical to that which Roland T. Bird dis- 
covered in 1938 in a Qailup, New Mexico, 
Indian curio shop. Bird immediately iden- 
tified the traci( as a fake. 



Figure 5. HoHow oement oaat of an 
original carved and then ••fipalred" man- 
track. On display in the front yard of 
Qibbs's Sanitarium In Glen Rose, Texas. 

(Photo courtesy of F. Edworde.) 




Figure 4. The feet of (a) a mountain oorilla and (b) a human. Note the greater relative width of 
the gorilla's foot. (After Morton, 1964, p. 41.) 
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Figure 6. comparison of the Taylor trail and a nMit>y dinosaur trail. Not« ths simllarltlas of 
patttrn, stsp angiss, pace, and stride In the two trails. (Th8 numbcJng system used here Is 
tniit of Fields, 1960.) 

COPY AVAILA6I.F 



PiQUIIE 9. ClotMp of tlw **mMliHr oloM to IM^ 
«l lootiaro, n !• ttio otfior ont. 




Figure 11. OnthoMl. aotoortrMotyl 
dInoMur track shows tho hollux Impnts- 
•lon to tho rtar. Bauflh tdontif lod tho tamo 
fMtures of tho two proooding tmcKt in this 
trail at mantracks that had haan atappad 
on by Tyr$nno9Muw$ fvir. Ha than idanti* 
ftad tha faatura on tha right aa tha third 
mantrack In thia aarlaa and aractad a 
plaqua adjacant to thaaa traoa foaalla, 
namir)g tha trackmakar Hum$nu% Bmi§th 
thropuM. Tha faatura on tha right ia an 
oblong acoopad^ cavity roughly tha 
O r a dinoaaur footprint. 
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aaur tiaok at tha »«cFall alia ahowing tha 
charactartatic fanning at tha front and tha 
diatiirtad oblong ahapa. (Photo oourlaay of 
r. Edworda.) 
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Figure 13. Drawing of burrow cMts 
made by Thaf9SSfnoid98. (Aftor Curran and 
Froy, 1977.) 



Figure 14. TfmlMuinol<h9 "mantrack" 
wettod-ln by ua undar tfia guManoa of a 
BauQh craw mambar. Parallal Vmlmh 
noid99 burrow caata aaparata tfta 'noaa,'* 
but thay alao zigzag ttiroughout tha "tola" 
of tha "foot" and. tndaad. tha antlra lima- 
atona Mga. Nola tha lack of any vlalbta 
ivllof and tha laotangiilar ahapa of tMa 



Figure 16. Otnomr footpnnt at OlnoMur Vall«y Suit PwK. (Photo courtMy of K Edwonto.) 



Figure 17, stepping in thln-t)6dded sedi- 
ments can result In the formation of und0r' 
tracks. Uter, Infiillng of primary track 
Impressions by more sediment can result 
In the formation of ovBrtracks. (After Heyler 
and Lessertlsseur. 1963 ) 
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Figure 18. Tr»ckt and pfobtWt trwskmtkert: (t) camlvorout thf^pod ^o^^^^^^j^ 
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And these Texas dinouuTs were moving on soft mud; humans ittradng tfatlr 
steps today are moving on hard limestone. If there wen humans walking on 
the mudflats alongside these dinosaun, th«y would have taken shorter strides 
than we can take on the now-hardtned rock. 

Nomially, adult humans walking comfortably take paces of about .6 to 
.9 meters. Comfortable %trUu will ba about twice that Slowing down or 
speeding up, the range of possible strides is much greater (set Table 3). A 
small female may exhibit a normal range (minimum to maximum) in ftrUk 
fh>m about .8 to about 1.8 meters. (Note the possible ovtriap between nor- 
mal pace and short stride lengths.) A tall male may exhibit a normal range in 
stride length ftom about 1.0 to 2.26 meters. One exceptionaily tall (6 foot 
10 inch) male whose pace and stride we measured exhibited a normal, com- 
fortable stride of about 2 meters; his comfortable pact lengtti was consis- 
tently 1 meter long. Using his foot measurements, his minimum stride lengtt 
can be calculated at a little more than 1 meter, his maximum stride length at 
about 2.3 meten, and his mailmum pace at about 1.2 meters. He was cqMbie 
of stretdiing hia leg to reach a "super-pace" of 1.7 metert-Le., 1.7 meters in 
one stretch-step! If dinosaur tracks in a serlM are 1.3 metea apart, one can 
see how people even shorter than this nun might easily rsadi them by stretch- 
ing. But they could not keep this up in a normal walk. And they would hate 
extra ditBculty doing so in mud. 

We measured tridactyl dinosaur strides, paces, and foot lengths at the 
Thayer (New Braunfels) site, and extensive maps of this site plus detaOed 
measurements have been nude by paleontologists Wann Langston, Jr., and 
James Farlow (Figure 7). Foot and stride lengths of other Upedd dtaioaauiB 
have been published (see Table 4). New measurements for Texas Upedsl dino- 
saur trackways are currently being compiled by James Farlow. 

When the clarity of tracks allows it, precise measurements of pace, stride, 
lengths, and width can be made. But one must pay careftd attention to ana- 
tomical landmarks to obtain measurements that can be uaeftiUy compaied. 
For example, an omithopod footprint shows three forwanUy fkdng toes. 
Different *iengths" can be obtained by measuring along each separate toe. 
One Gypskhnites track, for example, measured 440 mm along the middle 
toe; 360 and 300 along the lateral toes. Maximum breadth for this particular 
specimen, acroM all three toes, was 370 mm. Not surprisingly this large dino- 
saur had a very high width/length ratio (870/440 or .84). But as Is typical oi 
tridactyl dinosaurs, each toe was relatively narrow, and an impreaskm of a 
single toe gives the dimensions creationists often record as typifying man- 
tracks. Pace lengths also match typical creationist measurements for nun- 
trackways. For example, this rticular omithopod took 11 steps in 16.81 
meteu. Pace and stride lengdi changed gradually throughout the sequence^ 
incieasing and thea decreasing dlghtly. We measured the following sequence 
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Table 3 



STATURE. PA(X, AND STRIDE ESTIMATED FOR WSmHS OF KNONN FOOT 0IWNSI0H5 



INDIVIDUAL HAXURJH STATURE HAXHRM MINIMUM MAXIMUM 

FOOT PACE STRIDE STRIDE 

LENGIH Mters aeters Mters iwters 



Nil's 1 287.0 1.89 1 10 


96 


^.27 


Nile 2 292. 1 1.93 1. 12 


.98 


2.32 


Nile 3 304.8 2.01 1.17 


1.03 


2.41 


Female 1 266.7 1.76 1.02 


.90 


2.11 


Penale 2 236.2 1.56 .90 


.80 


1.87 


FeMle 3 243.8 1.61 .93 


.82 


1.93 


Neandertal 274 3 1.81 l.OS 


.92 


2.17 


Foot diwnsions of these individuaU are taken froa 


Napier (1973) 




Fonaulae bcsed on Napier (1973) and Grie'.'e and Gear 


0966) 




1) Stature * greatest foot length x 6.6 






2) MiximiB stride length « stature x 1.2 (or 1.1) 






3) MxiBiM p^ce length * stature x .58 







4) HiniiuB stride length « stature x .51 

(These foraulae work reasonably well for huaans. They cannot be &»'^ied to other 
aniaals Note also that they do not correct fo. alloaetry.) 



Table 4 

FOOT AND STRIDE LENGIHS FOR VARIOUS BIPEDAL DINGbAURS 
(based on trackways aade by different genera) 

DATA BASE A B C D E F G 

IC AN STRIDE LENGDI (aeters) S.O 3.0 2.4 1.3 2. IS 2.0 2.2$ 

ICAN HINDPOOT LENGTO (aa.) 530.0 500.0 240.0 270.0 315.0 S70.0 S20.0 

Data froa Alexander (1976) and Hastings (unpublished). The data bases represent 

diff(,rent studies cited by Alexander. 

G ■ llie Taylor Trail (aeasured by R.J, Hastings) 
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(•Mdet from tackt 1 to 11, i.e., 1 to 3, 8 to 6, 6 to 7, etc.): 8.11 m, 8.18 
m, 3^ m, 8.17 m, 8.11 m. The lon«ett paett wen about 1.6 metm. Ifaqy 
tnckwiys at the Th^er lite exhibit ihoiter itiffhfc One dlnonur took It 
steps in 15.1 meten, coTtring an equal diatance in m many itepa m is typical 
of oui 6-foot-lO-inch human! But then finm tnwk 10 to 18 stiide l««tli 
toaeased gnduaUy fkom 2.04 meten to 2.66 meten m the ■nim.i lacmmA 

iU speed. Its longNt stride probably exceeds tiie limit for our tdl human sub- 
ject, but only by a UtUe bib Overiap in single measurements is obvioMly not 
the whole stoiy. The stride iragths of humans and dinosaurs oTeriiy, but the 
whole gestalt U not the same. The omithopod that took roughly ooe^ieta^ 
long steps o»er a short distance had much larger feet than our human does. 
And it was deariy capable of taking much longer strides. To test human ori- 
gfai claims, the range and eomUnation of foot plu$ stride and pace meMure- 
ments must be checked. 

Bipedal dinoMurs varied tremendously in rise; some were quite "" f^ 
F^ermore, many dinosaun were "semidigitigtade'' or "digitiffade''; not d 
of their foot contacted the ground even in nnmal walking. Some spedes left 
tracks that were 150 to 200 mm long (shorter than those of modem adult 
humans) and took 1.5 to 1.8 m walking strides. Some species made tmeks 
over 600 mm long and took normal walking strides of about 8 m. (Running 
dinosaun took much longer strides illative to their tiMk lengths.) Walkli« 
paces of a meter or more are ran for humans and eommon for large bipedal 
dinosaurs. Human trackwqrs are narrow; bipedal dhiosaur tawkw«ys ait 
broad or narrow. One can alwqrs qteculate that "giant" humans took giant 
paces, but would tney have had feet m narrow as individual dinosaur toss or 
"heeU**? Would their feet have been raUtively twmwtr than those of modem 
humans? The laws of scaUng seem to indicate that thU is imposrible. 



The Ryals Trail 

John Morris (1980: 219) published daU coUected by Wilbur Fields for the 
Ryals TraU at the McFaU-Taylor site (TaUe 1). These prints are usually under 
water but were fDmed in FootprtnU in Storu. Morris gives measurements for 
ntoe tracks in thU series, most taken directiy from Fields. Others, whidi 
deviate markedly from Fields's primary data, are caVed "improvements'' 
(•.g., pace length of 1.04 metns instead of 1.76 meUrs for Ry+4). Minor 
differences between moet of the measurN are due to rounding errors. Mmris's 
data are presented in parentheses bedde those of FMds. 

The Ryals trail is often featured by creationists because it indudes afbot- 
print (Ry+2) which is said to show evldenoe of a human haUuz. Although I 
— j"ble to examine it flisthand, photographs of it in Footprint In Ston$ 
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■how that It has none of the featum of a human gnat tea ImprtwloB, and 
this to, Intensitlngly, conftened by the cwationtoti* own meaiuiementa. Tha 
toe imprint to a »maU hole that to/or too imaU (rdatWe to the total tonflfc 
of the Impieirion) to be even Tiguely humanlike. To have modem human tea 
pnpoitiont, thto "gitat toe" ihould be thne timei lU actual to. In toct. It 
•ppean to be a claw mark obscured by sedtaient tafflUng. As might be antici- 
pated, theie an no Impiesrions tor lateral toes adjacent to that of the "|M«t 

toe." ^ ^ 

The Ryato trail exhibits all of the dassic problems that charactMlae am- 

tiontot mantrackways: 

1) Measurements such as maximum footlengOt vary trMuendoady (m 
ttito case, from 360 to 750 mm) indicating at once that the Hacks an too 
poor to exhibit predse anatomical landmnks, or that the craatlonlits had no 
idea of how to recognize those landmaAs, or both. Widths alao vaUed wildly; 
accoroing to Fields, Ry+ 2 was almost Umesthe width ofRy+l(60vannt 
230 mm)! The foot seems to have dunged shape as will as lengtti, so PWdl 
felt compiled to measun the width of Ry+2 at the center whereas aD odiar 
widths wen measured at the "toes." _^ 

2) When measunments an retaken, valuH nportwl by dlfftitnl am 
tlontots show no agnement (compan the values of 280 and 127 nun. gtvan iqr 
Fields and Morris for "width" of Ry+2; compan the pace lengths of 1.7i 
and 1.04 m given by Fields and Morris for Ry+4; then note that Ry+2and^ 
+4 an, according to Morrte, the best of these supposed mantncks). 

3) nie foot proportions vary as mudi as Individual maasu nawn ta, ao 
^lat width/length ntios may double or even triple for tracks in a sailas («oa»- 
pan 12.6 and 38.3; Table 2)! Moreover, a good many of the values for these 
Indices (to thto case nine out of thirteen) taU to outside the range of hu«a» 
variation. Thb to true of the width/length ratio, the Wg toe length/total foot 
length ntio, and the ratio of heel width to total Imgtii. 

4) \ralues for todices devUte in the wrong dtnetlon fifom aUomatde 
expectations for a supposed giant human. TTius the me!«ed!y deviant valnaa 
for the Ryds trail todices shown In Table 2 an aU too tow. 

5) Paise lengths match those of dtoosauis and an almost unhreisaUy ont- 
side the nnge of modem walking humans. 

6) Th- lengflu of the features messured match the Itngths of know* 
dtoosaurfootprtats. 

7) The tracks exhibit none of the tell-tale signs of human toottMU»-W 
hdlux coottauing the ball, the oose of mud under the toes, the dIfCaiant nln* 
tlve depths of diffennt parts of the impitot 
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Dinosaur Valley State Park 

Inufine bow hard It would be to mewurc something If nothing wai tbeie. 
Well, aU mtntracks m the Dinosaur Valley SUte Pirk ledge aie exactly that-^ 
nothing at aU. Perhaps I should qualify that statement by s^ing that they axe 
not track$; they are elongated erosional groom with nebulous boundaries 
(see Figure 8). The ''Brontotaunu** and "bear" tracks (Morris, 1980: 166, 
228), are also erosional features. Without the creationlsto' maps and photos 
we could never have located them. Actually, none of the paric's many dlno- 
aaur tracks occur on this particular stratum, but it is a popular mantrack site 
for visitors unwittingly impressed by erosion. 

There is ample evidence that creatk>nists have also had difBculty deflntng 
borders and locations of these alleged mantracks. As Milne and Schaftaman 
(1983) point out, one print was iUustrated by Morris (1980: 229, top left 
photo) as a definite left, while both Dougherty (1971 cover |Aoto) and 
Belerie (1980: 32 and 33) describe it as a definite right footprint Each 
showed (but in different places) a "big toe" mark. When one looks at these 
prinU without highlighting anything, one sees typical erosional channels and 
pits. Erosional piU become toes // they happen to be roughly the size of a 
modem human toe (see Figure 9). Erorion creates a very itiegular surfkoe on 
limestone, and river erosion creates elongated grooves roughly parallel to the 
diiecUon of flow of the river. Some depressions, of course, wfll be roughly 
the length of a modem human footprint These aie the features creation- 
ists have identified here as mantracks. They occur '*in series" only because 
the direction of river flow was uniform. As might be expected, these man- 
tracks have a host of things wrong with them. The distances betwei^n them 
(**paces"?) are extremely irregular (measuring in one case 2.18 and 1.40 
meters for successive "footprinU"). The so^ed hallux impMSion, when 
present, may be wider than it is long (unlike genuine human toe printo). 
Whereas the total lengths of some of these features do not exc^ those of 
modem humans, their width/length indices £sU in the range of bears rather 
than humans; compare width/length values fw erosional features B and C 
with actual human values (Table 2). One would not expect human foo^rints 
of these lengths to be so exceptionaUy wide. Other, longer, feaPins turn out 
to be conaiderably narrower, again contrary to expecUtions for genuine 
human footprinU (see Figure 10). Unlike the toes of the carved mantncks 
'Tiilch are too long, these 'Hon" (actuaUy eiosional pits) tend to be too small 
and espedaUy too short. None of the featiues show the teU-tale signs of 
human footprinU. So-called "insteps," "hetU," and occasional 'toe madcs** 
are formed by kanen dissolution, erosional undercutting jid the creativity of 
Imagination that aUows us to see camels in doud formati^^ js. 
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The McFall Site 

Old Emmett McFaU's property is the Reverend Carl B«ugh*8 playground. 
Baugh (1983b) dainu to have found 44 human footprints in %itu here. White 
maps and measurements of Baugh 's new numtracks have not been puUidied, 
memben of our team were able to visit the site on a number of occasions 
shortly after fresh mu) tracks had been exposed. Bsu^ and memben of his 
crew pointed out track locations to us. A brass plaque commemorating the 
discovery of Humanus Bauanthropus is located near an elongated groove that 
Baugh took for a giant mantrack. 

None of his man tracks are recent erosional features. They ail fall into one 
of three categories, however 

1) Ckar toe impressions of tridactyl dinosaurs. The limestone beds at the 
McFall site and other neighboring properties abound vrith footprints of tri- 
dactyl dinosaurs whose tracks have been named Irenesawipus and Gypskfh 
niies (Langston, 1983). Some 'three-toed" dinosaurs actually had four toes. 
The hallux, situated at the rear of the foot, sometimes dragged in mud, creat- 
ing a distinct heel impression (Figure 11). The depth or even existence of this 
rear toe impression depends upon how far the dinosaur's foot sank into the 
mud. If ou<» is not picky about shape, one can imagine that this heel (or rear 
toe) mark ia an entire human footprint. Needless to si^, the "toes" of such 
footprinU are obscure u is, indeed, the entire outUne. (But Baugh tries to 
turn this into an advantage by claiming to have discovered proof that tiie 
humans and dinosaurs lived together because of the astounding fact ttiat the 
humns stepped into the dinosaur tracks or vice veruu) Due to the difficulty 
of finding the front oorder of these mantracks, lengths of mantracks, three in 
series, seem to be sbc inches, ten inches and sixteen inches, for example. 

2) Poor dinosaur tracks. Other Baugh mantracks are not portions of daar 
dinosaur footprints, rather they are poor dinosaur tracks that have been 
obscured by partial infilling of mud. They can be found in series with other 
much clearer dinosaur tracks. Fanning in the front usually shows the axes at 
three partially filled toes (Figure 12). One such mantrack at the McFall site 
measured 480 mm long, 90 ir.m at the ''heel," and 190 mm at the (h>nt 
where the impression fans out and disappears. It ihould be immediately ap- 
parent that these dimensions match ;hose of many creatk>nist mantracks and 
fail to match ^h;; expected proportions of human footprints (especially gtent ' 
human footprints). The "heel" is much too narrow; the length too gnat 
There is no ball impression or any other anatomical feature that ^characterises 
human footprinU. The so-called "Giant Run" mantracks (Morris, 1980) are 
all of this character (Hastings, personal conununicatlon). 

Some of these depressions are even more obscure. They may be formed 
n, for example, mudflow com|rietely hides the ftoning at the ftont of a 
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dinouur footprint leaving only . slitiike impre«ion. w when the dinouur 
nukes a scoop mark with a foot or a tail that briefly contacto the surface The 
owong depression located near the Humanut Bauanthropu$ plaque ha^ this 
character (Figure 11). It scoops up on both sides and is long and naimw Its 
•ngtti (470 nun) and width (100 mm) match those of nearby dear dino^ 
toe pribte; these dimeiisions are certainly wrong for a human footprint, beinf 
once again far too long and narrow. The depression is also deepest rather than 
ihaDowest in the supposed arch area. The "toes" that some cTMtionists haft 
identified at one end of the impression are actually small and Indistinct ero- 
•lonal pita that have none of the characteristics of actual toe marks. One can 
count five, six, seven-however many one wants. One woman, deaily a beUer- 
er. told us that the big toe must have been in the middle of the "giant hu- 
man s foot because the biggest shaUow pit happened to be in the middle 

3) Thalauinoidei. Perhaps the mr«t remarkable mantradu are tfaoae 
^ugh and his ciew created out of invertebrate burrow casta of Thaku$inolde$ 
(Schafersman, 1983). An exposed Umestnne bed at the McFaU site is covered 
with such burrow caste; they form lattices and ridges that, to the creationiata 
sometimes separate human toe impressions or saber-toothed cat pads. A mem-' 
ber of Baugh s crew showed us the outiine of one mdi mantrack that we were 
then aUe to measure (Figures 13 and 14; Tabh 2), Ite "big toe" was 48 6 
mm wide and 44,5 mm long-roughly square, it, other wordt-and also br 
too Hnall for the length of the footprint (450 mm). Its width/length indax 
w» TOO smau— outoidc the range of human variation. None of the salient 
tomical features of genuine human footprinte was present; in f^t. this foot- 
pnnt had no relief at aU, except for the burrow cast ridges that covered its 
entire surface. Genuine trace fossils? Yes! Genuine mantradc? Definitively 



Conclusion 

Any dsim of human and dinosaur contemporaneity based on the aUeged dis- 
covery of both kinds of footprinte in the same rock depodts wlU be treated 
seriously by the scientific community only if it is based upon clear tracks of 
both. ExceUent dinosaur tracks abound in the Cretaceous rocks of central 
Texas. In contrast, all of the alleged mantrack. an miserable. The question 
addressed in this esaay is: how can one recognize a genuine human footprint? 

In order to determine that a given depression is a genuine human foot- 
print, we need to understand human footprint anatomy. How do anatomical 
prindples govern variation in foot size and shape? How do the impreadont 
human feet make vary on different surftea*? How is the pace^d-atrida pat- 
tarn humans make constraized by stature and gait? Only after ont ^itdflai 
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the piedictions of a hypothesis can one detemine whether obienrations fit 
them. Thus one tests the hypothesis that a given set of depressions is human 
by specifying and then looking for tell-tale signs of human anatomy and gatt 

When we approached the evidence in this way, we found that the aUafad 
Cretaceous mantracks consistently failed the test of human odgln but oftm 
passed the test of dinouur origin. Indeed, some were quite clearly porttoiis of 
dinosaur foo^rints Others-ihose most responsible for the Pialuxy mantraftir 
legend--tumed out to be inept carvings. Although these wera defbltrty in tte 
minority, had they nev»r existed it is doubtftil that cieationiits would have 
, focused on the Glen Rose area in the first place. 

We not only measured many of the trackways that creationists claimed 
weie human, but we also scrutinized the creationists* puMished data oo muh 
tracks. We consistently found these data to be shoddy and» even when takm 
at face value, to lead to absurd condusions about the stride length, fool 
length, and foot shape of the "humans" that presumably made tii«n. The 
inescapable condusion is thrt th^'re is no footprint evidence in Texas support* 
ing the notion of human and dinosaur contemporaneity. 



Creation/Evolution Newsletter 

Because news about the creation-evolution controversy is cxparnlirig, a 
regular newsletter, issued bimonthly, has become a necessity. This is 
why the National Center for Science Education (which helps coordi' 
nate the Committees of Correspondence on this controversy) has begun 
publishing the Creatum/Evdution Newsletter. 

Now you will be able to get the latest news, timely and in detail. The 
editor of the Newsletter is Dr. Karl Fczer, professor of biology at Con* 
cord College, Athens, WV 24712. 
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M antracks? The Fossils Say No! 

XR Cole, Godfrey, and 
Schafersman 

Paleontological Research in Centxal Texas 

FUeontological research has been conducted in central Ttxas thiou^out thk 
centuiy. Dinosaur and other Mesozoic Tsrtebcsts bones were reported in the 
Comancfaean Cretaceous rocks near Glen Rose as early as 1887 (IQU 1887; 
Cope 1894); dinosaur footprints (Imown to th» local Indiaiis as flant tuAey 
tracks) were reported by Shuler in 1917 and 1937. Still, these tra^ and 
fossils were not widely known to the scientific ccmununity until Roland T. 
Bird, a collector firom the American Mutsum of Natural Wstoiy in New 
York, rediscovered them while on a fossil huntinf eiq^itioii in 1988. The 
story of his Glen Rose adventure was featured in Natuml Hktory in 1989. 
Shortly afterward, Bird had huge dabs of tradt-bearing limestone removed for 
display at the New York museum and rtsewhere, and paleontologists intensl- 
fled exploration of these and the surrounding Comanchean deposits (Bird, 
1939, 1941, 1944, 1953, 1964; Brown, 1941; Albritton, 1942; Lanpton, 
1960, 1974, 1983; Slaug)iter, 1969; Slaughter and Hoover, 1968; MrUns, 
1971). From thehr research we now know some of the marine and brackisii 
water fishes, frogs, salamanden, crocodiles, lizards, turtles, ichtbyoaaus, 
dinosaurs, pterosaun (flying reptiles), small primitive nuunmda, moUuscs, 
echinoderms, ostracods, and arthropods that tailiabited what is now Twm 
100 million yean ago. Even the microfiuna is known: a type of mOicriid 
fonuniniferan that characterizes nearshm lagoons, forty-nine genera of pol- 
len and spores, and thirteen genera of spiny <»|anic-walled dinciflsjsllatas 
and acTitarchs (the micro|rfankton that cause '"red tide*^ (Langston, 1988). 
GenUe ripple marks, mats of dgae, animal boie-holes and burrows, in addi- 
tion to the well-preserved dinosaur trackways, attest to the shallow ms of the 
tidal water. During the Lower Cretaceous, from South Florida to Meilco, a 
gieat reeMike organic barrier formed between the open sea and a shallow 
continental shelf. Hie shelf was covered by many types of carbonate sedi- 
ments. Nearshore lagoons and tidal flats had lime mud floors that were some- 
times covered by very shallow water and sometimes expoeed to air. During 
periods of exposure, countless dtnoaurs and other animals crossed and re- 
crossed the mudflats, leaving imprints of thetar f^t in the soft lime mud. 

Even tiiough most of these tracks were quicUy obUtorated by rainstorms 
or by Uie next rising tide, condlticms on tidal flats are sometimss suitable for 
theoreservation of trackways. Th% Comanchean deposits of centnl Tmm are 
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at least as well known tot tiieir tncks ai tot the bony remains of the animab 
that made them. The rocks containing some of the best dinosaur tiackwaya 
are composed of alternating layers of terrigenous fUaUe day marl, soft argB- 
laceous (dayey) limestone, and harder, erosion-resistant limeslone. Ihtsr 
constitute the 20-foot thick Lower Glen Rose Member of the Glen Roaa 
Formation. This deposit contains most of the aJeged mantracks that we 
examined. Its calcareous or limey layen consist of the remains of countleas 
billions of mkroeeopic skdetal firagments of moQuscs, foraminUSmns, and 
algae that lired tai tiie shallow lagoons. Their cdchim carbonate skdetoni 
formed the lime mud whidi later became hardened Into Umestone. Tlie sBty 
day-rich layen are composed of lime mud plus a great amount ot sBt and 
day derived from freshwater streams. Periodic, minor floods of these strsaae 
washed thin layen of terrigenous silt and day over ttie lime mud floon of the 
lagoons and tidal flats. 

In order to be preserved, tracks must be covered by a sediment that 
contrasts tai density and compositicm with the medium in whUh ttiey wave 
made. Today we flnd the best dhiosaur tracks near Glen Roae pieserved aa 
molds tai the hard Umestone beds directly undedying beds of much aoflar 
terrigenous mudstone or mad. The best of these tracks are sbnply tiiose that 
happened to be buried by fine sedtanents before they could be damaged by 
other natural processes. 



Recent Features in Stone; The Mariu of Erosion 

We have alluded to the hct that ancient sedimentary rocks contatai remnants 
of actual organisms (fossils) and the traces of tiieir activities (trace fossBs). AU 
provide dues to the ccxnpoaiticm and ecology of life tai the past But exposed 
surf^ms also exhibit features which are recent tai origbi-^atosUmal sliuctursa. 
Of course those surfaces may have also been modified by erosion prior to 
burial. Such primary eroiion oecun when the sediments am stiU ttmk and 
unlithifled, whereas modem ucondary ero$ion produces pits, channeb and 
potholes on hard rock. One who isn't a specialist might tasDy confound pri- 
mary and secondary erosional (eaturN, or might conftise both with trace foa- 
silt. Exposed Umestone beds (such as those being cut by the Faluxy River) 
typically show all of these. 

Because of Its solubBlty, Umestone is seversly afliMted by laaching or 
karren erosion. Kanen erosion occun on uneven and fissured calcaiaous beds; 
It results tai the formation of donpted cavities along Craetufss and d^Ni't' 
sions which are subjected to taicreased mineral dissolution by tiie seepage and 
pooUng of ratal water tai and around them (Schafersman* 1988; LanfrtoUt 
1988). It also results In ovoid pitttaig of exposed surfaoea due to ttie dKtamh 
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tial dissolution of the csmtnt that holds dastict (sedimentaiy fragnMQts) 
together. These elongstad ctvitks and pits an mponsiUe for some of tht 
oddly shaped "manprints" and "Hoes" that cmtiMhts hare deecribtd, eqM- 
daUy on the HA ledfe at Dinosaur Valley State Ftok (Tiz., Wilder-Smith's 
FifuieBl? and 18, 1968). 

R^idly moving suspensioo-laden flood water pioducas elonpted ero- 
donsl channels or cavities nmnhig routfily paialld to the direction river 
flow, some of whidi have been mistaken by creationists f<^ "^ntfffks (Schaf- 
enman, 1983; Langiton, 1983). Some of tiieee may superfldrily reeemUe 
human footprints, mors so because they seem to occur "in series,** atthoagh 
they differ in shape and size and are separated by uneven dist^ucea. Stanilady, 
Insteps,*' ""toes,** and "daw mariu'' can be produced by undsraiMiir-the 
diCfeiential erosion of soft layen bdow harder, more efosino-resistant beds. 
In short, river erosion plays havoc with exposed limestone be<h, produdnf 
intricate surfaces with numerous depressiotjs. Anyone uncritkally looidnf for 
ihapes of any sort can probably find them* Creationists visiting (Hen Roee 
have dialled vivid hnaginations; they have made several human tsalb, a 
""Brontotaunu'' track, and a '*bear** track out of ttie erodond features on die 
Park ledfe. He suriEice exposed there is actually a hard, dense limestone or 
lime wacksstone that contains no tracks of any Und (Sdiatesman, 1988). 

For example. Figure 15 shows ttie feature tiiat was identified by Staniey 
Tqrlor and his crew in Footprint$ in Stone and later by otiier creationists, 
Induding John Morris, as a probaUe "bear** track. Notice ttiat tiie so^alled 
daw marks occur hi a single soft l^er which can be traced dong ttie out- 
line to tiie left side of ttie "track** ^ere deep undercutting occuia« Tsylor 
counted five "daw m^"; one csn actually count six indentations, but tiiat 
is irrelevant since none of them is an actud claw mark. These cieationisiB 
rpparentiy (died to notice tiiat tiiese "daw marks" occur hi a dn^ eroden- 
fusoeptible beddhig plane. They also fdled to notice ttie undercutting ttiat so 
diaracterizes erodond features. Actud tracks cannot exhibit such featuree, 
dnce even if a foot shiks down tu enough to be partially covered by mud, 
tiiat mud would slide in or be scooped out by ttie foot upon removd and 
would not remain u a rounded overiiang. Far from being an enigma that turns 
tile gedogicd time table upside down, ttiU "tiack** U a stnple aoddent of 
erodoD. 



Ancient Featurea in Stone: Trace FoeailB 

Not all holes in rocks ars due to erodon, of course, and only a stone's throw 
tm the Perk ledge are some limestone beds tiiat contidn ttie dfaioeaur foot- 
V pvk is bmous (see Figure 16). Tracks may be preeerved 
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molds or c«ti; with bunowi they an caUed trace fouOs bectiua they an 
leconU or tracts of the activities of ancient organisms and not the remains of 
the organisms themselTes. IchnologitU spedaUze in the study of trace fossfla, 
and ichnology is now mognlsed as a subdisdpline of paleontology nluaUa 
for the sdution of traditional palemtological proUems (see Saijeant» 1976, 
and other diapters in the same book). Some renuu^able tnoe fossils aia 
known from ancient rocks: trails produced fay the pectoral fins and tals of 
waiUng fish, locomotor traces of other bottom-dwetting fish, swim marts 
of dinosaurs barely touching the bottom with thair toes (Saijeant, 1975; 
Coombs, 1980), and so on. Numerous infertabiate burrow and trail marks 
have been identified (Fity, 1976; Crimes «id Haiper, 1975), but many hava 
not received proper study. Some animal or moving objec^ undoubtedly made 
the marks creationists have caUed "wheel tracks" at tiie Thayer site near New 
Braunfeis, for example, but proper identification remains to be made. 

Ichnologlste study tnce fosslU in cnrder to gsin an understanding of the 
lifeways and habitato of the organisms that produced them. From the form 
and depth of a track, an idinologist can tell whether it was made on a hard 
surface, in shallow water, or in deep water. A group of footprints in series can 
reveal even more, because relationships between tracks change when gait and 
speed shift, so track data can be used to reconstruct the pit and speed at 
which the animal was moving (Alexander, 1976; Thulbmi, 1982). 

Of particular interest to us Is the bet th^it it is often possible to identify 
the trackmaker ftom anatomical featurn present on the track. (Some cautton 
must be exercized here shice we seld<mi find skeletons of animals that dropped 
dead in their tracks!) At the very least, the animal bunlly or oidar to whidi 
the trackmaker belonged cap usually be identified. Becv;st extinct fsnaa 
are usually known from the bcmy remains of fkr fewer spedts than actually 
existed, it is unwise to attempt foisfl track identification at the iptein levaL 
Besides, the feet of species within the same ftoifiy msy be so sbnflar thai It 
becomes nearly impossible to dtotlnguish their tracks even If their foot anat* 
omy is known. Indeed, the foo^irints made by aufy members of the homl> 
nid family, the australopithednes, are strikin^y similar to those of modHS 
humanst despite some differences in the bony anatomy of modem human mid 
australopithedne feet. 

Because of the taxonomlc proMems which invariably arise when tiadi* 
tional taxoncxnic names are used for the identification of trace foasUs, fcdmol- 
ogisti have opted for a separate system of dasslflcatlon of tracks. IMs means 
that a particular dinosaur such as Acrocanttiomium$ may have made particular 
tracks that are dearly recognized as compatible witti the known foot anatomy 
of this animal, yet paleontologists will avoid sss erting that these wale Hia 
tracks of Acrocanttoasiina. They prefer to give Oie tracks a new genua naB# 
O rtnemurtpui in tills cmr-and to note the affinity and probable assodaMon,^ 
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of the two. Taxa baied on tnce fonils m caUed iehnoiaxa\ a genus nune ton 
a track is thus an ichnogema. WhUe this produces a proUfeiation of names, 
the incompleteness of the fossil xecwd makes this a sound taxonomic mc- 
tlct. 

Tnce fossils aie considered problematic when the identity of their maker 
has not been determined. In tha case of footprints, this mi^ occur Ucause 
the foot anatomy of the actual trackmaker is unknown (or the fosd ^edes 
or genus is itself unknown). Or a track may not be recognized as belonging to 
a particular animal even when that animal's foot anatomy is known, ^er 
because track preservation is poor or because the track was made in an un- 
usual manner. 

Track pmervatiim depends upon a wh<rie host of conditions (Serjeant, 
1976; Mossman and Saijeant, 1983): 

1) First, the medium must be able to hold the impression. lUs means 
that it must be fine«grained and cohesiTe-not so coarse that it fUls to legteter 
details of the undersurface of the foot, not so wet that It is deformed hmned- 
lately upiMi withdrawal of the foot, and not so dry that it is easfly dami^ed 
by wind. If the water uUe is so high that water fills the bottom of the im- 
print, some of the details of sur&ce anatomy wffll be lost If the medium b 
too hsid or dry when first stepped on, it wiU not legistw ttie entire under- 
surface of the foot. 

2) The medium should be resistant to damage by light rain. Such resis- 
tance is enhanced if a track mold made hi a moist medium partially diies and 
hardens before burial. 

3) The track must be ''cast" before it is damifed or obUterated by whid, 
water, or trami^ing. That casting medium must differ hi consbtency and 
composition from the molding medium so that it will separate eas&y after 
Uthiflcstion hai occuned, and it must itself harden and not erode away. 

WhQe it may be rare that these conditions are met for any single track- 
wsy, it should be obvious that whenever there is a wvh of suspension-laden 
water from flreshwater streams over a limey lagoonal mudflat, the expoeed 
trails will vary in condition flrom excellent to poor, all of these wfll be pie- 
aerved. 

Hie form of a track depends not only on the nature of the substrate hi 
which it was originally impressed and the damage to which it was subjected 
prior to burial, but the manner in which it was originally made. We saw above 
that a medium may not register the entire undersurteoe of a foot It is also 
true that an animal may not opp/y the entbe undenurfMe of ito foot to the 
ground, and that this depends in part on how it is moving. 

For example, Serjeant (1971) described some elongated tracks produced 
by bipedal reptilH in some Permian depodts in TexM. The tracks showed the 
imnri^n of two digits-a large deeply impressed (burth digit wUdi boie most 
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of the weight, and a smaUer third digit which was only sligbtty tanprnaed, 
piobably for balance. Theie tracks were produced by an animal that probably 
possessed four or fire toes all of whith might renter In walking. In other 
words, this animal became functionally two-toed when moving at high speeds, 
nils is not at all unusual. Many animals are "(riantigrade" (walk on the entfie 
undenurbce of their feet) when moving slowly and "semidlflttgrade'* of 
*«dlgltigrade" (supp<^ their weight on their toes alone) when running. In the 
case of bipedal reptiles, most of the weight is transmitted thnmgh the central 
digit (middle toe), and tills is the digit tiiat will be hnpresaed most deeply. It 
goes without saying that the toe hnpressions produced in this manner do not 
lesemble tiie slow walking tracks produced by the same species. It would be 
easy for someone who is not a specialist to ""read** them as mantiricks. 

So fto we have been describing primary tracks, and we hm seen ttiat 
these may not fkitiiftiUy record aU of tiie details of tiie surfk^e anatomy of 
the bottom of the foot. Features called undertrack$ and overtracki are also 
common, and these are even less fUthftil to dinosaur foot anatomy. Tliey 
may appear as vague elonpted depressions. At the ThiQrer site near New 
Braunfels, Texas, overtracks have been mistaken for manprints, and It Is 
highly probable that other ''mantrackways" are in reality the undertnckwaya 
or overtrackways of bipedal dhioMuxs (Mihie and Schafersman, 1988; Lan|h 
ton, 1983). 

Undertr%pks were first described by Heyler and Lessertisseur (1968) tai 
thin-bedded European sedimentary locks. If the layers are suffidentiy tMn 
and yielding, the foot of an animal mi^ produce deformation in one or sev- 
eral layers beneath the surface layer. The impressions made in the underiytng 
beds are actually iubtracs fossils which are usually very different tai form 
from tiie true footprint mold (Figure 17), losing detail downward tiirou^ 
several layen. 

Overtracks and undertracks form easUy in ttiln-bedded algM*beailnf 
deposits. Dinoaaun crossing stacks of nilgai mats common on tidal flail some* 
times made impressions in several layers of 9ongy algae-filled mud. After tte 
tracks were made, they filled again with algae and mud, conforming at first to 
the shape of the footprint mold. Several additional layers hmoe, tiie origbasl 
shape of the footprint was lost-replaced by a vagudy elongated or oval 
depiession representing the deepest portion of the original tnA (the mlddli 
toe). Today when the bedding planes separate such that the primary mold eaft 
be seen, tiiree toes aie quite distinct. But when ttiey spat apart such ttiat Oa 
*'undertracks** or "overtracks** are exposed, tiie anatomical features of ttM 
footprint are obscure. Sometimes only one or two tracks hi a trackway wB 
retain Uieir overtrack fiUhigi but the outilne of tiie primary impiesskm wU be 
visible around them. This is true at the Tlayer site where oval overtracks were 
O ;en to be mantracks. 
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Thm Fosnlt, Mantnclu, and Mantricks 

A Tiriety of Cretoceous trace fonlls have been mistaken for mantracki. Theee 
Include invertebrate bunow caiti of ThaUminoidu and at least two icbno- 
feneit of dinosaur footprints: Gyp$ichnitu and Ir€ne$auripu$. There is an- 
other unnamed ichnogenus that is common in these deposits-footprints that 
were probably made by the uuropod Pkurocoeim. These, too, may have 
been mistaken for giant human footprinti, but tiiis is uncertain. There are 
many fewer known tetrapod ichnotaxa than there are known taxa bMd on 
skeletal remains in the Comanchean Cretaceous depositi of TVm (see Lanp- 
ton, 1974); it is likely that detailed study of the vertebrate footprints wil 
lesult in the recognition of more ichnotaxa. It is also likely that each ichno- 
genus listed below represents several species. The tremendous sise variation 
of Gypwhnitu footprints is improbable for a sintf e species (although onto- 
genetic variation must be taken into account). 

Thakssinoides is the ichnogenus name given to a particular type of crus- 
tacean burrow system (Kennedy, 1976; Bromley, 1976; Curran end Prey, 
1977). A Thalauinoide$ burrow system Is essentially compoeed of horizontd 
tunneU and Y^iped branches and polygons that creationists have mistaken 
for the pads of ^'uber toothed tiger" tracks and for spaces between •*toei^» 
of a mantrack (Schafersman, 1983). SimUar burrows are known to be made 
today by thalassinidean shrimp and other (ttganisms that live in shallow 
muddy estuarine or lagoonal environmenti (Curran and Frey, 1977). The 
trace fossil itself is common in shallow-water or supratidal carbonate rocks 
(Kennedy, 1976); complex burrow systems may fmn on carbonate substrates 
when deposition ceases for a while (Bromley, 1976). 

The Comanchean dinosaurs belong to two orders: Saurlschia (lizard- 
hipped) and Omithischia (bird-hipped) dinosaurs. Tlie former includes two 
iuborders of relevance here-Ther«^poda and Sauropoda; the latter includes 
the suborder Omithopoda. These suborders have famous representatives that 
were not in tact present in the Lower Cretaceous. 7>;vniioa0iims was a large 
Upper Cretaceous carnivorous theropod; the herbivorous Apatomuna (fo^ 
meriy known as Brontotauru$) was a Jurassic sauropod. The bmous duck- 
Wiled, plant-eating Iguanodon was an mithopod that hu no known repre- 
ssntatlTe in central Texas, but is known firom Lower Cretaceous depostis 
elsewhere and my have had a representative, as yet undiscovered, in central 
Tixasat the time (Langiton, 1974, 1988). 

'^e animals whose remains have been found in Comandiean depositi 
were thus relatives of the better knoin dinosaar genera. They include the 
carnivorous theropod Acrocanthomunn, the herbivorous <Hnilthopod TVnon- 
tmurui, and the sauropod Pleurocoelui (mistakenly called Brontomuna in 
Mints). See Figure 18. 
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Acrocanthomurui mm a ^ thm-toed" bipedd dinoitur that aetually poa^ 
MiMd four toM. The fourth toe, a tmaU dawad haUux, wai located aomewhal 
Ugh in the laar of the diank. It probaMy made the lou(, ilend^ dtnoaaw . 
tracks with iharp heel impieeiioiia and ooi:arional daw tanpreMlmia that an ^ 
common in centrd Texas (Lanfiton, 1974, 1988). Itiete are gtren the ichno- 
genus name /reneeouhipia. As we hate seen, tracks with elonpted heel maihs 
fit prominently hi the mantrack controrersy. 

The foot ttirtomy of another '^lae-toed" bipedal dinoeaur, Tmonte-^ 
Miiritt fits Oyptkhnii^ better than it fits any other known ComandiaaB 
track aithough known skdetal remains of adult TVnoneoaouivf are too aaut 
to have produced the Uugeat ol the Gymichnitu footprints. OypgkhnUm 
tracks range hi length from 12 to 24 inches, are broader than tboee of/mif- 
9auiipu$, and, hi contmt to thoae of Irenemuripuk, show no haUux iaipaie-^ 
sion (Lanpton, 19M8). Tenontomunu is known to have posseesed a haDw,/ 
but, as Lanpton suggests, it U possible that the hallux vras positioned Uift ^ 
enough in the foot to have rarely touched the substmte hi nomial locomottoa, ^ 
(Think of the dhiosaur m waUdng dightiy tip-toe, not alwsys toudilBg Ihi 
heel to the ground; their feet were very mudi like those of modem Mids.)'^ 
^ >npton Mi^ywn that Oyp$khniUs tracks mi^y represent several apedee oC ; 
oinithopod dhiosaun; what is certain is that they were made by Upedsl dtaO* - 
saun and that overtiacks of some of them have been mistaken for ma» 
tradLs. 

Pleurocoelus was most probably reqKmsible for the large quadrapedsl 
sauropod footprints that made Glen Rose bmous when Roland T. Hrd die- 
coveied them hi 1938. The locsl sauropod hindfoot tracks vim made by aft 
anirad with * jit forward-facbig toes and another, the dew daw, at liie 
rear. Lee Mansfidd bdieves that the rwighly dongated shape of the hfaidlset ^ 
plus the distinctive front toe tan|»essions ct this anhnd pm rise to theloesi 
giant mautrack lepnd (Manafidd hi Cole, 1984). It is easy to modify alViup-^ 
ocoelu$ footprint by addhig an extra toe at the firont A ^^1 and aoiw 
coffee grhids (to smooth out rough edges) iriU do it. The new ViSntn^ 
that we have seen are not these, however. 



Ck>ncludon 

Creau^'iist mantrack dahns should be evduated withfai the contest of what^ 
Is knoyih about life and environments in centrd Texas during the Lower Cm* 
taceous PMiod. For example, the notion that tmcks hi the Glen Roee situ.^ 
were made by animals and humans fleetav a vroridwide catadyamie flooi:^ 
becomes patsntly absurd hi light of the known (quiet) sedfaDMittty envlral* 
O isnt lesponsible for ttie buUdnip of the Glen Roee Foimatton. FoitheniMi^ 
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when creationists l^^oel certain elongate cbanndtf ordepressions '^antracks," 
ttiey ignore hypotheses that explain these features far more adequately. Some 
of the important facte that creationists fail to take properly into account ait: 

1. Primary erosion can distort dinosaur tracks prior to their fossUization, 
tiiereby making them leu distinct 

2. Secondary erosion of exposed rock surfaces can farther obscure gen- 
uine tracks that are already fossilized, as well m create elongate channels that 
may appear to be "in series" (due to uniform river flow). Diffr^^tiai erosion 
of softer and harder rock layers can form irrepiarities that may be mistaken 
for "insteps," "daw mariu," or "toe imprints." 

3. Erosion by leaching can occur in depressions, Ossuies or cracks In 
rocks into which rain water seeps. Such erosion can widen cracks and depres- 
sions to form features that may superfidally resemble tracks. 

4. Under certain conditions, fossidzed bunows of ssnall invertebrates 
may seem to resemble details of the imprint of a human or other footprint 

6. In thin-bedded deposits, animals sometimes leave vague impiinta of 
their feet in the layers of sr iiment directly underlying the surface into which 
the original footprints were impressed. In addition, thin liqreis of aediment 
washed over the tracks may conform vaguely to the shape of tiie pionaiy 
cracks. When hardened, the "undertracks" and "overtracks** formed in this 
manner will be less distinct than the actual primary footprints, losing detail 
progressively upward or downward. When these, instead of the primary tracks, 
are exposed, they can give f, false impression of details of the foot anatomy of 
the trackmaker. 

6. The nature of the medium in which an animal leaves its tracks affects 
the appearance of the tracks. Thus, either on a very muddy or on a very dry 
medium, details of foot anatomy will be lost and individual toe or ''heeP' 
impressions may superficially resemble human foo^rints. 

Anyone making scientiflc claims must first consider alternative hypoth- 
eses and attempt to rule out the less parsimonious of them. Extraordinary, 
sensational daims require extraordina^ proof. In this case, creationists hawi 
shown remariuible unwillingneu to consider the simplest and, often, seem- 
ini^y obvious alternative explanations. As we have shown, there are numerous 
medianisms by which elongated features are formed in rock. These explana* 
tions fit the evidence far better than the notion that giant humans and dino- 
saurs lived together on the Texas mudflats during the Cretaceous! 
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KI Had a Hammer 



XRCole 




Our topic is batically limited to footprint diims, but the subject matter ft* 
quiies glances beyond these limiU. Cad Bau^ has stepped outside his foot* 
prints to daim other anti-evolutionist evidence. 

One of his piinctpal pieces of evidence for human contemp<»anelty wUh 
lupposedly ancient geology :al strata Is an iron hammer with a wooden handto 
found neir London, Texas by others in the 1980s in an •*Oidoviclan'' stow 
concretion "in the scenario" (but not in the Glen Rose region). ^'Humanlsls,** 
Baugh said, daim it is an "18th oentuiy miner's hanuner." Noting the appesi ; 
ance of the handle, Baugh said a simiIar4oo]dng piece of wood bom Ml:hlpn 
hid just been radiocarbon dated 11,600 years dd. (He gave no lefertnce and 
did not Mlnlt at the date earlier than his view of creation.) Apparently All 
was meant to suggest that the hammer was earlier than the 19th (not IMl) 
century date other observers have suggested-and to Imply that the hammet 
itself had been subjected to radiocarbon dating, although it had not beon 
(Baugh, 1983b). 

The stone concretion is real, and it looks impressive to someone onflDiiB- 
iar with geological processes. How could a modem artUict be stuck fai Oido* 
vician rock? The answer is that the concretion itself is not Ordovidan. Min* 
ends in solution can harden around an intrusive object dnHH^d in a craA or 
simply left on the ground if the source rock (in this case, reportedly O rJa» 
clan) is chemically soluble. Iliis is analogous to stalactites incorporattat 
recent objects in their paths as they grow. The rapidity with whldi coiie» 
tions and similar types of stone can form U evident in caliche devet^l^ 
ment. "Rapid formation of limestone hu been shown in cecal atolls in tte 
Pacific where Wodd War II artifacU have been found in the matrix'' (McKiia- 
iclr andShinn, 1980). 

Lang (1983b:l) writes 

... Dr. Bsosh had a Isbofstory in Columbui test the hammet that was 
found St Lontloa, Tsxsi. They used a mftoiopiobe to examins the slsments 
In the hanunu and the foc!c hi whioh it was foaad. As a rsMilt of tkesete^ 
they eonduded tfist the hammer was made by an sdvanoed pioeesi of 
metalhiiiy whidi oMd the eqnivalsm of ooke mtfMi than oosl to de^ 
the metsL They wsie comrinced tfis kon focmatkMi of the h amm s i oooid 
no', have been fotmed by s meteof. They imw siso eowlnoed that the look 
Itistf eottki not have been foimeo «ccept when tfMte wis a peat deal of 
witcff and a great ded of piemieL They aesmed to trd that somelhlag 
equlvalsat tovoloaakpiesRiieswasfamlvedhsni. (liB^i <lf«3b) mid 
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the pieaence of ka*>Un [diy] li evidence ol vulcanlwi, and vulcante 
4>eedf hafdeniog.] 

Except for the odd note about Tolctnk pmaum» a aort of Bau|^ idea 
flxee, thia confima what ev<riutioiiia'.: have been aaying about the 19tb cen- 
tttiy miner'a hammer! Why waa there no attempt to date the hammer itylifti* 
eaUy (it la of recent American hiatorlcal atyle) or to aubject the metal and/or 
wood to radiocarbon analyda inatead of only doing tfali to lome muelated 
stick fiKHn Michigan? 

Baugh (Baugh, 1983b, Lang, 1983a) fiirther suggested that the hammer 
might hold the key to the nature of the antediluTlan atmos|^eKe which en- 
couraged the giowth of gianto, because, he said, iU chemlstiy suggested that 
flieie wu once ten times as much ozone in the atmospheie than then li 
today. He did not say why this would produce giantism. Hie claim is absurd. 
An atmospheie with ten times the current amount of oawe would not pro- 
duce cimditiona for a Qaiden of Eden or cauae people to grow faito giants 
living hundreda of yeara; rather, it would be fktal to most trees and cauae 
a massire i>lague of animal and human cancer and mucous membrane May tng. 

Baugh (1983b) implied strong that as a result of his teste of the ham- 
mer he wu on the track of a wide range of other sdenttflc bieakthiougbs 
concerning the eariy earth's atmosphere and chemical composttlon-^exdttiig 
stuff indeed! (Or wm he ^yiIig to show peo|rte a wide range of tadinlcal- 
sounding jargon which could intimidate a lasonan?) Ifis Intarmlttent Texas 
research is supposed to be on the track of all sorte of ancient mysteriea with- 
out half trying-maUng a joke out of the hard work of dclng science. 

Besides his other efforte, Bau^ has discofsred a genuine dinosaur skele- 
ton which he a^a virtually provea that hia muntrscka and dlnosauii were 
contemporary; he identifies it as a aauropod (Bailey, 1984). (According to 
the paleontologiat Dr. Wann Langaton, it ia a camivoxouit thrse-toed Upedd 
dinottur!) 

His dk naaur foaail bones are real, however strangely interpreted. On the 
other hand, his recent daims to have found fossil skulls of a child and a sabe^ 
toothed tiger are not shnply misinterpreted-Hhey are basdess. Baugh h«i 
found odd-shaped limestone chunka or concretions and called th«n skulls. As 
Schadewald (1984) notes, they are merely natural sflkifledUmestons nodules 
with a lew needle4lke crystallne spurs which have been called teeth. Lime- 
stone consolidates an.' weathers unevenly, yieldfaig odd-shaped lumps such as 
the ""dinosaur bones" in Emmett McFaUs's flront lawn and at the Thayer site, 
lumps that are nothing but ftinny-shaped rocks. 

''You just Uttda have to use your Imagination,'* said a creationist guide 
leading people to trackways in 1982 (Turner 1982:149). 
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It Aki^t Necessarily So: 
Giants and Biblical 
Literalism 

XRCole 

In our culture, eianti belong to the realm of St. Geoige's dngon and other 
folklore. Belief in glanti at fleih and blood rather than myth can be traced to 
a pretclentiflc tradition. The Greeks had Prometheus, for example, andOM 
and the Titans; the Scandinavian first being was the giant Ymir whose body 
parts became the earth when he wu slain by Odin and his brothers (a stoi/ 
similar to the Hindus' account of goddess Kali). 

Mythic and distant, giants are as eaiy to comprehend as normal people 
drawn lirge. From ancient mythology to Gulliver's Travels and The Attack 
of the Fifty Foot Woman, giants are conceived of as outsized but nixmally- 
proportioned humans. In reality, however, anatomical size variation foUowi 
biological and physical laws of scaling rather than the rules of photogiaphk 
enlargement. The "attack"* of the Fifty Foot Woman should have actualty 
cmisisted of her coUapsing upon her ovrn shattered feet and legs! But, if sudi 
creatures are anatomically impossible, they are very much a part of folk 
beliefe around the wodd. We can enjoy their feats or comprehend their qrm- 
bollc lessons or meaningn without taking seriously the biological piobleme of 
their mere existence because we all know they an really make-belteve. 

Or, at least most of us familiar irith the scientific tradition know this. 
Scientific creationists, however, find ancient, ''normally-proportioned'' gianla 
accepUble and have even made them a crucial aspect of their case against 
evolution. As a result, som^ creationists spend a great deal of time looking fof 
giant tracks in ae ground and in the Bible. While most creationists do not 
claim that all of the supposed human contemporaries of dinosaurs wen glanti» 
tiiey do use the huge size of some of their alleged human footprints as proof 
of the scientific Inenancy of scripture. 

Since one can accept the laws of physical scale and still be an antievolu- 
tionist, it is curious that scientific cnationists build so much of their current 
argument around the existence of superior human giants. An extnmely liteol 
approach to the Bible might well bislst that Adam and Eve had to be normal* 
fully modem humans. In fact, it would seem tc require a substantial evolU' 
tionary change to convert a ten or sixteen foot Adam into aspecies lesstiun 
half that taU, as some creationisU have dalmed (cf., Baug^, 1988b, Burdick, 
O 950, Dougherty, 1978:61). Burdick (1960:6) unwittingly writes that such 
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Btlon (ht calli it deg«itr..Hon) hu taken piaee diice the days of EJen 
1 tftiytUaf wu bigger and be»:.- « : -diy. 

w« *orttn«<» fran aaqr entmlM to Uttto man th. q h^aomtaiy. 
WtantewenwIaairlMnittiwitetinlMnT 

No|ile convinced tiiat liumani! and dinoeaiut coexist jd because the Bible 
"• they did liaro alieady made up their minda, w .atem the eftdence. 
an bibUcal nfenncts to "gl«ta," eqiedally in the moat popular fton- 
italist maions of the BiUe, and the fliat century hktorlan Flartus 
lus (1860) mentions them. We have discussed mateiid evidence else- 
I, but the Uterary evidence also neeJa to be examined. What does the 
sqr? 

Beierie (1980:95-98) cites several bibUcal lefeiences to giants: Genesis 
"There were giants in the earth in those diys. . . Joshua 18:16 "... the 
ff of the giants on the north . . (also, Joshua 16:8); I Ssmuel 17:4 1^ 
atory of DaWd and Goliath; Deuteronon^ 8:11 lefers to King Og's bed as 
' cubits long (up to 14 feet); Job 40:16 "Behold now behemoth, which I 

I with thee." Beierie claims that behemoth lefeis to Brontomunu, anc 
Bible-Science Newiletter (1984b:16) claims the lefeience U to dlnosaun. 



Examined closely , these passages an a bit diffeicnt from what citation- 
Imply, and there are additional biblical references to giants which can be 
"iriy analyzed. King Og's bed size can probably be ipioied (by such stan- 
we could prove that Hugh Hefiier is i latter day giant!), but what 
references? 

TPranslations as well u interpreUtions of meaning differ. In the pnfkce 
hb history, Flaviui Josephu* (1880:24) notes that the Pkntateuch (the flat 
- books of the Bible) was written enigmatically, aUegoricaUy, and philo- 
JcaUy; he saw OeneiU as a repository of deeper meaninp, not simply 
historical primer. Beyond the doisten of davish Uteralism, riost bibllcil 
lolan today agree. 

"Giant" is a common but not univetud English rendering of several dif- 
rent Hebrew words, as Unger (1961:402) notes. Tliey indude NtphlUm, 
Smlly "the faUen ones" (Genesis 6:4,6; Numbers 18:88). (The suffix "Im" 
Hebrew indicates a plural.) Rephaim are "ghosto" u waU m the aboiiglnes 
Canaan and other areas (DeuUronomy 3:11; Joshua 12:4, 18:12). AnaUm, 
s sons of Anak, are classed with the Rephaim in Numbeia (18:88) bacauae 
their size. GolUth was a rsUc of the AnaUm (I Samuel 17:4). "Emkn" 
laMted Moabite land (GenesU 14:6) and wen as "tall as ttie AnaUm" 
•ataronomy 2:11). "Zamzumim" were gianto tai the land of Ammoo (Dau- 
mMMmr J:20). These and pediaps otiier refeiencaa can be added to Beiailt's 
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catalogue, but even without a doier look It can be seen that the EngUih woid 
"giant" does not seem to be an adequate translatlon-we at least need "glml ^ 
type 1,2, 3, 4," etc. ^ „ 

Each of these leferences couid ewrily be Interpieted metaphoilcauy. rot 
example, David's battie with OdUth repiesente a weak4ooking but Taliant ^ 
eaiiy Israel confronting seemln^y stronger neighbors and triumphing afrinil 
the odds. Indeed, a Utenl OdUth seems less interesting, less efocittfs of a j 
powerful image and tradition-a diminution of David's symb<^ accompitsh* 
ments. "Jack the giant killer^ is a mo^f common to many mythic hlstoilia 
and folktales, not evidence of one hiitorlc event. 

The Book of Joshua describes the boundaries of the area inhabited Iqr 
Judeans. The Anchor Bible (Boling and Wri^t 1982:860) translates Joditia 
15:8 as "The boundary went up the Valley of ben Hlnnom to the JebuaHV' 
ridge (or Jerusalem) from the so»ith. The boundary went up to the top of 
the mountain opposite Hinnom Valley on the west, at the northern end of ' 
Rephalm Valley." Why is this of any Interest? Because Tht Interpreter'i Bibk - 
(Buttrick 19521953:628). for example, translates this last clause to read - 
"which U at the end of the VaUey of the OianU northvrard." Jodiua 18:16 
repeaU this description with the same alternative trandatlons. Were Rephalm J 
actually giants? This region is one of the best explored on earth by aichaeol- 
ogists, and no outsized human skeletons have ever been found. There is no «^ 
more reason to think the natives were gigantic than there is to daim thai the 
San Francisco GianU bsseball team consists of gargantuans. 

Genesis 6:4 in the Revised Berkeley Version of the Bible (the OideoM 
International, 1974:4) reads: "There were gianU on the earth in thoas dayi» 
and later, too, when the sons of God used to cohabit with the daugbten of 
man, who bore them chUdren, those mighty men of old who made a name,*^ ^ 
The same passage in The Anchor Bibk (Speiser, 1964:4546) reads: •*It wai * 
then that Nephilim appeared on earth--as weU as lateMfler the divine betop : 
had united with human daughters, Those were the heroes of old, men of ' 
renown." Speiser writes that this is a fragment of an older Hittite myth about 
battling gods who mate with humans. He writes that it may have been In- 
cluded in Genesis, a bit out of context, to suggest the kind of vUe con<Uttona 
the coming flood would be sent to eradicate. Unger (1961:788, gives a similar 
interpretation: 

The Nephilim are considered by many u glsnt detnlgoda, the unnadiisl 
offspring of the "dsnghtm of men** (mortal women] in cohabiudoa with 
the **sons of God** [anielsl . This uttedy unnatural unkm, vkiUdag God"^ 
cieated ofd« of being, was such a dioeking abnoonalily as to neessdtate 
the wodd-wkle judgsment of the Flood. 

"Nephilim** also appear in Numbers 13:33 where scouts sent ahead retum. ^ 
I ^1 report pessimistically that the IsraeUtes should not march into new teiritoqr 
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Ihit Caleb wanted them to conquer. "We itw there the NephiUm, the deicen- 
da&ts of Anak, who are the gianti. Even to ourMlm we looked like panhop- 
pen, and ao we looked to them!'' (The Gideons Interoatlooal, 1974). Thia k 
obflouily the metaphor and exaggeration of people afkaid of the pioipect of 
attacUng a powerful foe. The Interpreter's Bible (pp. 684*585) matterof- 
ftetly diicuiset the mythic nature of giants and notes thai whBe some spies 
reported finding gianU, others did not--and the Israriites went on to conquer 
the territory witiiout encountering any. Although Josephus reports dtfteitnt^ 
ly-that there was a "race of giants** whose bones "are stUl shown to tUs Yeiy 
day*' (p. 105), he elaborates on the undependabillty of the s|riM' reports, say- 
ing ttiat they were terrified by the obstacles to capturing tiie land of Canaan 
p. 78). 

... the rivm wen lo huge and desp that they could not be passed ores; 
and thst the hOls were so high tiiat they could not Imel alogi fof Ihsn; 
thst the cities weie moag with waBs, and tfieir flmi fostlflcattoa s louad 
about them. They told them also, that they found at Hehion At pos|BCtty 
of the giants. . . . {T]hcy weteafCrtahtedat {the canaanite stiengths] , and 
endeavored to afCr^t tfie muititHde also. 

Caleb and Joshua had been there, too, and they advised people not to be 
taken in by fri^tened lies, and the invasion was carried out successftiUy, 
Also, the fri^tened spies who brought back tales of gianU were stricken dead 
by God for lying (Numbers 14:37-88)! 

Job 40:15 is dted on tiie plaque at the tIcFall site as an apparent refer- 
ence to the giant trackmaker dubbed "Humanus Bauantiiropus.** The Anchor 
Bible pajssage reads: "Behdd now behemoth, which I made as well as you; 
grass he eato like an ox" (Pope, 1965:321-323). "Behemoth** is usually trans- 
lated u "hippopotamus** and traced to Egyptian Ihiguistic roots. It Is never 
translated u "giant human** or ""BrontOMaurw^ or "dragon,** as some crea- 
tionisU daim. The reference to behemotii ta Job Is simply God's reafflima- 
tion to Job that he created all thhip. 

"Giant** stories in tiie Bible serve various functions, but giants are never 
equated with Adam and Eve or other heroes. They are always hated, feared, 
abnormal, foreign, and perhaps envied, not the sdons of a Golden Age, This 
is parttculariy obvious in Joshua 13:12 where a remnant of the "giants** aie 
mentioned, "for these did Moees smite, and cast tiiem out** fllie Gideona 
International, King James Version, 1964:226). Monsters and bofsymen 
beyond the horizon are a needy universal human myth bom of fear or Igno- 
rwice of tiie unknown^OfiW^ 

darity. The dearest bildical references to giants fit walicoad, ctoea^tuial 
pattern. 

Many historical details hi ttie BiUe can be confirmed by archaeology. But 
\f lom* thtaip can be confirmed, it stands to reason that some tirinp msgr ba 
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bldfled by material eridence. CreationliU idio accept the cliallenie ip v 
Ann their BiUe icientiflcaUy would aeem to leare open the pfftrthBHr^j 
the BiUe can be proven wront-aomethlng other creattoniili would at 
materlaliit debating of faith. That no giant human bones or tneki hcvsi 
been found in the Middle Eait U not proof that they are not thm, i 
diacovery, but luch a teat U not crucial to moat beUeven. Sdentlfle u> 
iita do not accept the ponibiUty of negative evidence, and thua they w 
really eipouae a ''acientifk'* creatloniim, becauae their a prk>rinmonla$t 
bom the premise that the Bible U accurate in every historic and i 
detail, u their oiganizations' membenhip oaths make dear. 

We have seen that theie is no scientific evidence for the exisleiiee < 
flood human gianti. But, perhaps more surprisingly, there lino 

pre-flood gianU in the Bible, either. The notion that Adam and lv« i 

of the people who lived before the Rood grew to gieat rizei ia Bowhese i 
in the BiUe and can in no sense be nipported 1^ the few HMIfJ ] 
to yariout hated and feared ""giants." Creationists read the BiUe m i 

u they do tha geological record and thus fkfl to lee that theii , 

condurions about scriptural accuracy are pooriy served by their work. 
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